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Wve Have Moved to 





As the architect visualizes the McGraw-Hill Building 
Chicago, Illinois 


ITH this issue Industrial Engineering 

begins its publishing activities at 7 

South Dearborn Street Chicago, IIl., 
as an integral part of the McGraw-Hill 
organization in this vicinity. 

Signalizing the rapid development of its 
publishing operations, the McGraw-Hill Pub- 
lishing Company is having erected for it in 
Chicago a building to bear its name and for 
the first time is placing there a resident vice- 
president as head of its Chicago interests. 
The building is now in course of erection at 
520 North Michigan Avenue. It will house 
all the McGraw-Hill interests centering in 
Chicago. The resident vice-president is 
Edward J. Mehren, a native Chicagoan, who 
has been with the McGraw-Hill organization 
in New York for 22 years in editorial and 
publishing capacities. 

These two moves are a logical result of the 





( ‘HICAGO 


rapid expansion of the company’s activities 
in Chicago. It now publishes there five 
papers: “‘Industrial Engineering,” “‘The Maga- 
zine of Business,” “Factory and Industrial 
Management,” “System,” and “Harvard Busi- 
ness Review,’ the last named published for 
the Harvard University School of Business. 

These developments have long _ been 
planned by the company. For 25 years it 
has maintained in Chicago large editorial, 
sales and circulation staffs, in intimate 
contact with those who have been making 
engineering and industrial history in that 
territory. This intimacy has impressed on 
the organization the great engineering and 
industrial strides of the Middle West and its 
still greater potentialities. It now signalizes 
its establishment of a great publishing house 
in Chicago by taking its own building and 
establishing there a resident vice-president. 

James H. McGraw, Chairman of the Board 
of the company, made the following com- 
ment on these developments: “‘They mark 
the realization of my hope of many years 
that the company should have a strong pub- 
lishing house in the Middle West, at a second 
major radiating point, giving practical ex- 
pression through the various channels of its 
activities, of the service opportunities and 
ideals of the McGraw-Hill Company.” 

The new address for all correspondence and 
contributions is 7 South Dearborn Street. 
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Why You Cannot Neglect 


Arc-WELDING EQUIPMENT 
And Still Expect Good Service 


RC WELDING is becoming so 

general in all industries that 

a thorough understanding of 

the operation and care of the equip- 

ment on the part of plant engineers, 

superintendents, foremen and _ op- 

erators is essential for the continu- 
ance of good service. 

Like any other machinery, are 
welding equipment is dependent on 
proper and intelligent care for the 
rendition of satisfactory service and 
for long life. The cost of mainte- 
nance may be kept very low if a few 
simple measures of precaution, such 
as keeping the machines clean and 
properly lubricated are  conscien- 
tiously followed by those responsible 
for the care of the equipment. An 
arc welder is ordinary electrical 
machinery, and it is only logical that 
an electrician with his specialized 
knowledge be made responsible for 
the upkeep of the machines. 

Whenever a machine is repaired 
for any reason, great care should be 
taken to see that all connections are 
properly made and all parts replaced, 
as they were originally. In a large 
plant recently the operator claimed 
that his machine did not work right, 
and that it had been that way for 
months. After considerable check- 
ing, it was found that one field coil 
had been reversed. The superin- 
iendent, who was consulted there- 
upon insisted that the machine had 
never been touched, and that the 
connection must have been reversed 
when the machine was received. It 
was not a convincing argument, in- 
asmuch as the machine had operated 
satisfactorily for a period of over a 
year. 

After a thorough investigation, 
however, it was found that some 
time previous, the machine had been 
repaired by the electrician, who 


diagnosed the trouble and reported 
it soon after. 


In the meantime the 
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By C. N. SCHAFER 
Chief of Service Department, 
Lincoln Electric Company, 
Cleveland, Ohio 





SANDING-IN a set of new carbon brushes 
to allow them to make full contact on the 
circumference of the commutator. This 
treatment adds long life to the commutator 
and brushes alike. 


* * 


electrician had quit so no one in 
charge knew that the machine had 
been repaired. Needless to say that 
when the connections had been cor- 
rectly made, the machine operated 
perfectly. 

Experience has proved that in 
most cases where an operator has 
had trouble with the arc, the cause 
of the trouble has been found out- 
side of the welding machine itself. 
Generally, the simple and most ob- 
vious things are overlooked in the 
search for the source of trouble. 

Poor contact at connections intro- 
duces resistance in the circuit and 
naturally heat, which will cut down 
the intensity of the current at the 
welding point. Also, oxides caused 
by corrosion at connections prevent 
proper flow of the current and will 
interfere with the arc characteristics 
to a marked degree. Electrode hold- 
ers become corroded easily, conse- 








quently care should be taken to keep 
the holder clean so that it will make 
a firm contact with the welding rod. 

In another instance recently, an 
operator claimed that he had seen a 
flash at the machine, and from that 
time the arc was wild. He felt sure 
that one of the fields of the machine 
had burned out. A careful check 
found no trouble within the machine 
itself, but several loose connections 
were found in the electrode lead and 
ground lead. These defections had 
caused the wildness of the arc and 
after the connections had been tight- 
ened up, had disappeared. The flash, 
the operator claimed to have seen 
was probably just the sparking at 
some of the loose connections. 

A common cause of trouble can 
often be traced to worn cables. Drag- 
ging cables over the ground or shop 
floor will in time wear out the insula- 
tion leaving the cable bare in places, 
and when bare cable comes in con- 
tact with a piece of metal which is 
grounded considerable trouble will 
result for the operator. It is well 
known that taping of worn spots in 
the insulation ofters only a temporary 
solution, and that it is more eco- 
nomical to replace worn cable with 
new than to frequently interrupt 
welding operations to repair the old 
cable. 

When welding at a considerable 
distance from the welding machine, 
it will be noted that the arc loses heat 
the greater the distance from the 
welder in excess of the length of the 
standard leads furnished. This is 
due to the fact that the cables from 
the machine to the work are too 
small, offering too great a resistance 
to the current flowing from the ma- 
chine to the electrode. The accom- 
panying table gives the size of cable 
recommended for use with welders 
of various capacities at distances 
from the welding operation. 
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Cable Sizes Recommended 
200 Ft.| 300 Ft. | 400 Ft. 
No. 000} 250,000*| 350,000* 
250,000* 
350,000* 
500,000* 


Welder 
Cap s 


500 Ft. 
400,000* 





100 Ft. 

No. 1 
No. 00 
No. 000 
250,000* 
~ *Circ. Mil. 























Note: It should be recognized that 
welding at any great distance from 
the machine means a reduction in 
output of the machine, regardless of 
the size of cable used. 

The sizes heretofore mentioned, 
are recommended and in general 
will not reduce the output to any 
serious extent, although somewhat 
smaller sizes can be used in some 
cases but the output will be mate- 
rially reduced. 


CAUSES OF TROUBLE 


Carelessness may often be the in- 
direct cause of trouble. The follow- 


ing, therefore, is illustrative of such 
An operator found that his 


a Case. 





arc suddenly became wild and he 
was unable to control it for welding 
purposes. After two days of trouble 
hunting by the plant electricians the 
source of trouble was located by a 
service man. A nail keg was found 
leaning against the machine with one 
of its wire hoops in contact with the 
stabilizer at one point, and at an- 
other point in contact with a wire 
grille which was in turn grounded to 
the welding table. This condition 
naturally cut out the steadying effect 
of the stabilizer upon the arc, and 
when the nail keg was removed the 
arc was found to have its normal 
stability. 

A hot ground will not permit the 
arc to function properly, a condition, 
which generally results from the use 
of welding wire as a temporary 
ground conductor from a pre-estab- 
lished ground, such as from the 
welding table to the work. A par- 
ticular case illustrating this point is 
where the work is of such nature 
that it cannot be performed on the 
welding table. The work is then 
placed on the floor beside the weld- 


.from six 





ing table; the operator placing a 
welding rod from the table to the 
work to form a ground connection. 
After the arc is struck the operator 
notices that in a very short time it 
loses its efficiency and no wonder, 
for by this time the makeshift ground 
connection of welding wire is at red 
heat. This condition is due to the 
fact that wire ground connection is 
not of sufficient size causing high 
resistance to the flow of current. A 
piece of bar stock or any other piece 
of steel if substituted for the welding 
wire will correct this trouble. 


INTERNAL TROUBLE 


Approximately 95 per cent of the 
trouble occurrences in the arc weld- 
ing machine itself can be traced di- 
rectly to one of two causes or both, 
that is, improper lubrication and 
failure to keep the equipment clean. 

The welding generator on many 


MAKESHIFT GROUND connec- 
nections lower the efficiency of 
the welder. In this case, a 
welding rod is shown bending 
under its own weight at red 
heat due to resistance to the 
flow of current (Left). 


A PIECE of bar stock offers lit- 
tle resistance to the flow of cur- 
rent when used as a ground 
connection where the work is of 
such nature that it cannot be 
performed on the welding table. 


makes of machines are equipped with 
ball bearings, and the fact peculiar 
to this type of bearing is that it may 
be over lubricated as well as starved. 
Too much lubricant in the ball- 
bearing houses causes the bearing to 
overheat, so it is claimed. The lubri- 
cant recommended for use in high- 
speed bearings is the standard 
solidified oil which should be sup- 
plied to the bearings at intervals of 
weeks to two months 
approximately. Bearing housings 
should be thoroughly cleaned with 
kerosene at least every six months. 
Cup grease with a heavy paraffine 
base should not be used as it hardens 
quickly, especially in cold weather 
and will not give proper lubrication 
until the bearing actually runs hot 
enough to melt the grease. 
Sometimes sleeve bearings are 
used on welders and where this is so, 
special care should be given the bear- 
ings, particularly in portable outfits. 
In a sleeve bearing, the oil ring 
must be in its groove to lubricate 
the bearing properly. Occasionally, 
when moving a set the ring will jump 
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out of its groove, and when this 
occurs the bearings will get hot due 
to insufficient oil supply. 

Motor-generator machines should 
never be totally or partially inclosed 
so that the natural ventilation arising 
from the rotation of the moving 
parts will be impeded in any way. 
It has been found that a safe rule to 
go by in this respect is that a 
motor-generator set must have ap- 
proximately the same degree of 
ventilation that is required for a 
human being. 

Because of the ventilation neces- 
sary to prevent overheating, the 
equipment is somewhat exposed. 
Naturally when an arc welder is 
operated in places where the air is 
heavily laden with dust, dirt will 
collect in the machine. In such cases 
the machine should be blown out 
from time to time as the deposits of 
dirt will hinder ventilation causing 





overheating and wear from friction. 
Gritty dirt will especially affect the 
commutator. 
Grease and dirt collecting on the 
commutator will eventually prevent 
proper contact with the brushes. 
When this happens to the generator 
commutator, the current dies down 
while the speed of the motor gen- 
erator remains normal. If, how- 
ever, it is found that the speed of the, 
motor generator goes down at the| 
same time that the current drops, the 
trouble is generally due to a dirty 
motor commutator. This slowing'| 
down of speed, of course, only ap-| 
plies when the power supply is direct 
current. Trouble of this nature can . 
be generally avoided by truing up 
the commutators with a commutator 
stone, making them perfectly smooth 
with no high or low bars. After the 
commutators are once perfectly 
round and smooth they can be kept: 
clean and polished with a cloth. 
When the commutators get in this 
condition the heat will oxidize the 
surface, giving them a glass-like 
hardness which results in perfect 
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commutation and long life to the 
brushes. 

Some commutator brushes are 
made of soft carbon so that they will 
cause no damage to the commutator 
and while wearing will keep perfect 
contact. Brushes require practically 
no attention if once properly ad- 
justed, however, they must be re- 
placed at intervals due to wear. 
Brushes, when new, before they have 
been adjusted to the commutator, 
have a flat bearing surface which 
should be reduced or sanded in be- 
fore they can be used on the machine. 
To sand in a brush properly, all other 
brushes on the brushholder should be 
taken off, then the new brush should 
be put in position and a piece of 
medium sandpaper placed under the 
brush. A second person should hold 
the brush in its normal position by 
a slight pressure of the fingers. The 
sand paper then should be moved 
back and forth under the brush with 
the back of the sand paper held 
closely in contact with the com- 
mutator. This will wear the brush 
down to the curvature of the com- 
mutator. When the operation is 
complete, care should be exercised in 
blowing all of the carbon dust away 
from the commutator. 

It is essential that extra sets of 
brushes procured from the equip- 
ment manufacturer always be carried 
in stock. Common, hard-carbon 
brushes if installed will soon wear a 
groove in the commutator causing 
arcing at the brushes which deposits 
carbon on the commutator. These 
carbon deposits sometimes cause 
short circuiting of the armature coils, 
and in such a case the armature must 
be removed from the machine for 
repairs and probably, rewinding. 

Change of polarity is an extremely 
rare occurrence in modern, arc- 
welding equipment, however, it does 
occur with some of the older types 
of machines. On account of the 
many factors to be considered it is 
very important to know when a ma- 
chine is working with reversed 
polarity. Usually the direct-current 
voltmeter will indicate this condition 
by reading off the scale. 

When welding with reversed 
polarity it is impossible to get proper 
penetration due to the fact that in a 
direct-current circuit there is approx- 
imately 60 per cent of the heat in 
the positive terminal and 40 per cent 
in the negative. In direct polarity 
the ground is positive, consequently 
one can readily understand the cause 
of failure in welds due to work with 
reversed polarity. Only when using 
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alloy welding rods is it usually desir- 
able to reverse polarity in a machine. 
In this case the leads on the back of 
the switchboard should be changed 
rather than to attempt to reverse the 
polarity in the machine itself. 
There is one certain test for 
polarity. This test always gives the 
right answer. Place a small carbon 
electrode in the holder and make an 
arc to a piece of steel. If the carbon 
is positive (incorrect), the arc will 
be very difficult to maintain and will 
leave a black deposit on the steel. 
By reversing the polarity, that is, 
making the carbon negative (cor- 





MANY OF the evils that beset commutators 
can be ironed out with a commutator stone. 
Here, high mica prevented proper contact 
of the brushes and it is being removed. 


* * *K * 


rect), the arc will be perfectly stable 
and no black deposit will remain. 

The vast majority of machines in 
use today are of the individual- 
operator, variable-voltage type, which 
is used so largely on account of its 
power economy over the older 
multiple-operator, constant-voltage 
type. The individual set also has 
the advantage in being able to do 
more work per operator as inter- 
ference, so often present in the older 
type, is entirely eliminated. This in- 
terference on multiple-operator sets 
namely, “current stealing” is the 
usual complaint of the operator. 
A discussion of this trouble is too 
long for this article but it may be 
said that the only way to eliminate 
interference is to use individual sets 
which on account of power savings 
will soon pay for themselves. 

An inexperienced operator will 
sometimes complain that after an 
hour of welding the progress of the 
work becomes slower and the arc 
loses its efficiency. A check up with 
a voltmeter in such a case will show 
that at the start of welding 60 volts 





were registered but after an hour or 
so of welding, the voltmeter regis- 
tered somewhat lower. Sometimes, 
this is caused by the heating of the 
windings in the welding machine, 
which in turn increases the resistance 
to the flow of current causing the 
welder to deliver less current, how- 
ever, this condition can be easily 
remedied by cutting out the resist- 
ance in the field rheostat which will 
increase the field strength compensat- 
ing for current losses due to heat. 

When it is impossible to keep the 
arc stable, or of even value, and 
maintain enough heat to cause the 
metal to flow evenly and smoothly 
the trouble may be traced to various 
sources dependent generally on the 
type of equipment used. If the 
welder is belt driven, check the belt 
and pulleys for slippage. Also check 
the no-load speed of the welder 
armature against the speed when 
welding. If there is a drop in speed 
of 5 per cent or more when under 
load, this condition should be 
remedied. 

If the machine is driven by a 
direct-current motor it should also 
be checked for excess speed changes 
as noted herein. In this case speed 
variation may be traced to low volt- 
age in the power supply circuit, to 
too long a power line which may also 
be too small, or too loose connections. 

When the welder is driven by a 
two- or three-phase motor the trouble 
may be the result of a blown fuse in 
one phase. 

Some operators have experienced 
difficulty in holding the arc when 
using a gasoline-driven outfit, and 
the reason for this condition in most 
cases is a slow-acting governor on 
the driving engine. If the governor 
is slow, the speed will drop and the 
voltage will be reduced, therefore, it 
is essential that the governor re- 
sponds quickly when the load is 
thrown on the machine so that the 
speed of the generator and the volt- 
age will be maintained. 

Electric arc welding equipment has 
passed through many stages of ex- 
perimental and developmental nature, 
and by constantly improving the de- 
sign and construction of the machin- 
ery, welding manufacturers have 
developed their machines to such a 
degree that today arc welders are 
practically fool-proof and trouble- 
proof wherever ordinary care is 
exercised in their operation. Conse- 
quently, common electrical sense is 
the main requisite to keep modern 
equipment in the condition necessaty 
for satisfactory operation. 
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Good floor surfaces are a necessity for easy trucking 





Hard Facts about Surfacing 
oncrete floors 


faster movement of traffic, and 

the more congested conditions in 
the average plant, have made floor 
selection and floor installation two of 
the critical problems of the times. 
Since 1900, engineers and builders 
have been trying to lay concrete 
floors strong enough to stand up 
under an ever increasing burden. 
Many have succeeded in producing 
floors which for quality of service 
and length of life are efficient and 
economical; many others have not. 
What is the reason? 

That many attempts have been un- 
successful is not due to some funda- 
mental weakness of concrete as a 
material nor of its components. 
Enough successful installations have 
been made to prove this. Failure to 
obtain good results in most cases is 
due to an attitude on the part of 
users which operates from the start 
of their building enterprise to make 
satisfactory results unlikely. 

This attitude is that concrete floors 
are cheap floors; that they can be 
made of cheap materials by cheap 


| feser nove weight of loads, 


By 
ROBERT KAUFMAN 


Field Engineer 
and 
E.C. McFALLS 
Engineer 
The Master Builders Company 
Cleveland, Ohio 


workmanship — cheaply. They are 
then fitted with high-priced modern 
machinery and equipment, loaded 
down with heavy traffic, and called 
upon by some strange process of rea- 
soning to give the exact opposite of 
cheap service. 

It is just as impossible to obtain a 
satisfactory, strong concrete floor, as 
it is impossible to obtain a satis- 
factory, reliable product of any kind 
without building quality into it. 
Quality and long life cannot be added 
to a floor once it is down. Like a 
steel beam, quality must be inside 
and all the way through; the surface 
alone is not the vital part. 

The factors which govern directly 
or indirectly the quality of concrete 
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floors, all of which are subject to 
more perfect control, are as follows: 

1. The aggregate. 

2. Water-cement ratio. 

3. Finishing methods. 

4. Curing methods. 

5. Expansion and contraction due 

to atmospheric moisture. 

6. Expansion and contraction due 

to changes in temperature. 

7. Improper preparation of the 

slab base. 

The top finish or wearing course, 
rather than the design and construc- 
tion of the foundation slab, is under 
consideration in this article. 

The Aggregate—Of the elements 
which enter into concrete (cement, 
sand or aggregate, and water) the 
aggregate, from the standpoint of the 
user, is probably the most important 
because its quality is to a greater de- 
gree within his control. Inasmuch as 
the established brands of cement 
must pass the “Standard Specifica- 
tions for Portland Cement,” they are 
all substantially the same. 

The sand used in concrete work 
may be either silicious or calcareous, 
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THE CEMENT FLOOR in the foreground has received special treat- 
ment during its construction but the section of the floor beyond the 


columns is of ordinary construction. 


The insert shows where the 


two sections of floor join at the trucking aisle. 


* ok 


* Ok 


but it should not contain loam, silt, 20-mesh sieve and is all retained on 


clay, vegetable nor organic matter. 
Organic matter will greatly decrease 
the strength of cement mixtures or 
even destroy them entirely. 

There is a simple test for organic 
matter in sand that can be performed 
by anyone: Fill a bottle about two- 
thirds full of the sand to be tested, 
then fill to about 1 in. above the sand 
with a 3 per cent solution of caustic 
soda and shake well. Allow this to 
settle for about 12 hr. The color of 
the solution above the sand will de- 
termine the amount of organic mat- 
ter present. If none is present, the 
solution above the sand will be color- 
less. If there is a large amount of 
organic matter present, the solution 
will be dark brown to black. If there 
is more than a slight coloration, the 
sand is unfit to use without further 
analysis. 

The next point of importance is 
the fineness of the sand. When two 
or more parts of sand are used to one 
part of cement, the greatest tensile 
strength is obtained with the coarser 
sand. The greatest resistance to 
abrasion is also obtained with the 
coarser sand providing the sand is 
harder than the cement. The coarser 
sand also tends to reduce hair craz- 
ing due to the increase in strength 
and also to the fact that when floors 
are troweled, the sand which passes 
the 40- or the 60-mesh screen is 
floated to the surface. This fine sand 
has much more surface to be covered 
and so requires more mixing water 
to give it workability which, in turn, 
decreases the strength of the concrete. 

If a coarse sand, such as passes a 
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a 60-mesh sieve, is employed and an 
amount of cement is used sufficient 
to fill exactly the voids in the sand, 
it is the general experience that the 
resultant concrete produced will be of 
maximum strength theoretically pro- 
viding the other necessary requisites 
described here are met. The use of 
fine sand mortars for floor toppings 
is to be discouraged. 

Specifications which recommend 
the sieving out of coarser particles 
(between 4 and + in.) have proved 
wrong, because it is these coarse 
particles that are effective in reduc- 
ing shrinkage. The addition of roof- 
ing gravel or crushed stone ranging 
from 1 to 4 in. for floors toppings 
averaging 1 in. in thickness, has 
been found desirable. It is possible 
to add from 14 to 2 volumes of such 
coarse aggregate to 1 volume of 
cement and 1 of sand mortar and still 
obtain a mixture that will work 
smoothly under the trowel. 

Water-Cement Ratio—Water used 
in the mixture is probably one of 
the most abused variables in cement 
work. In mixing concrete, there is 
a tendency to produce a wet mortar 
that will flow readily from a mixer, 
which has more or less concrete 
hardened on the inside of the drum, 
and a mortar that can be spread over 
the floor with a minimum of labor. 
This wet mix is then followed by the 
float and very often immediately 
troweled. This method brings an 
undue amount of the fine cement, 
sand and excess water to the sur- 
face, thereby resulting in a very soft 
finish because, before this large ex- 





cess of water can possibly evaporate, 
the particles of cement start to set 
and, being separated by water, have 
relatively little cementing value. 

The amount of water used in mix- 
ing concrete should be gaged very 
carefully inasmuch as 4 per cent ad- 
ditional water will decrease the tensile 
strength 50 per cent at short-time 
periods. The water-cement ratio 
should never exceed 44 gal. to 1 sack 
of cement. 

Finishing—The ordinary workman 
finishing concrete wants to do so in 
the easiest possible manner ; also, the 
contractor sometimes requires his 
workmen to cover a certain area in a 
given time. Hence, the cement 
finisher is generally asking for more 
water in the mix to lighten his labor 
and to enable him to cover the re- 
quired area in the allotted time. The 
result of too much added water is a 
tendency toward cracked, crazed, soft 
floor surfaces which may disintegrate 
and for which the only proper remedy 
is replacement. 

Some contractors or cement fin- 
ishers put a shake of neat cement on 
the surface of the floor so that the 
floor can be troweled, slick. They 
are, as a rule, under the mistaken 
opinion that cement is the hardest 
part of the concrete floor and con- 
sequently the neat cement shake will 
present a good wearing surface. Not 
only is this belief incorrect, but their 
practice is almost a positive method 
of obtaining a crazed surface. 

The correct method of finishing a 
concrete floor is to have as dry a mix 
as can be floated and troweled. The 
floating process should not be con- 
tinued until a large excess of water, 
cement and “fines” (fine aggregate) 


* * * Xx 


PITTED EFFECT resulting from water 
dripping on plain cement floor which 
has not been finished properly. 
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until the surface has no irregularities 
and can be worked under the trowel. 
At this stage, if the trowel brings con- 
siderable moisture to the surface, the 
floor should be allowed to stand until 
such time as only a small amount is 
brought to the surface. Following 
the first troweling the floor should be 
left until it has stiffened sufficiently 
so that it can be troweled a second 
time. If an extra-hard, smooth finish 
is desired, the surface should be 
troweled a third time when it has 
hardened to the point where the 
trowel rings on the floor. 

Methods of Curing; Expansion and 
Contraction—The method of curing, 
and expansion and contraction due to 
atmospheric moisture, or to changes 
of temperature, are so closely related 
that they may well be considered to- 
gether. All deal with the conditions 
affecting the floor during the critical 
curing period. 

From the time a cement floor is 
laid until the time it is ready to 
be used, it is undergoing internal 
changes. Concrete may shrink on 
drying as much as 0.05 per cent and 
expand when wet as much as 0.01 
per cent. The necessity for keep- 
ing a concrete floor wet during its 
curing and until the ultimate strength 
is reached is, therefore, at once ap- 
parent. If a concrete floor is laid, 
allowed to dry out, and then wet for 
curing purposes, the concrete will be 
seriously injured and will never attain 
the strength it would have had had it 
been properly cured. 

There are two ways of curing a 
floor that produce satisfactory results. 


The most common method is that of 
* *k * * 
AN 


UNDUE amount of fine cement, 


sand and water brought to the sur- 
face during the curing process was 
responsible for this soft finish. 
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are brought to the surface but only 








TREATMENT FOR OIL-PROOFING was included in the construc- 


tion of this floor. 


installing an oil-storage tank and filled in with plain cement. 


pitted and stained condition of 
indicated. 
* * 


spreading evenly over the surface a 
mat of some moisture-retaining sub- 
stance, such as clean sand, 1 in. in 
thickness the day after the floor has 
been laid and keeping it thoroughly 
saturated with water for 10 days or 
longer if possible. If the floor is 
subjected to drafts, it should be 
sprinkled and kept wet from the time 
it sets until thoroughly cured. 

A newer way of curing concrete 
and one that entails much less labor 
and insures even more satisfactory 
results is to coat the surface of the 
concrete, after it has hardened (ap- 
proximately 36 hr. after troweling 
under normal conditions) with a 
heavy air-tight stainproof film, which 
hardens and prevents the evaporation 
of the excess moisture in the floor 
until the end of the curing period ; the 
film is then washed off. 

Preparation of the Slab Base—Be- 
fore placing a topping or wearing 
course over a concrete slab which has 
hardened, it is necessary to thoroughly 
roughen and clean the surface of the 
slab and thoroughly saturate it by 
wetting it down at least 24 hr. in ad- 
vance of laying the finish. Just ahead 
of the application of the finish coat, 
there should be applied over the wet 
surface of the slab, a thin cement 
wash consisting of Portland cement 
and water in the ratio of 10 lb. of 
Portland cement to 14 quarts of 
water. This wash should be rubbed 
in briskly with a broom and followed 
immediately with the top finish before 
the wash has had time to dry. Un- 
less the slab is thoroughly saturated, 
it will expand after the topping has 
been laid, thereby causing cracks to 
appear in the topping. A top wearing 


However, part of the floor was broken out for 


The 
this section of floor is clearly 
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course not less than 14 in. in thick- 
ness is recommended for industrial 
floors. 

Special Treatments and Hardeners 
—Where the metallic type of integral 
hardener, which is incorporated in the 
wearing course when it is laid, is 
used, the metallic aggregate replaces 
its own volume of brittle sand and in- 
troduces the qualities of toughness 
and ductility. 

Conclusions—The floor is the one 
part of an industrial building that 
most directly affects operating eff- 
ciency and, therefore, manufacturing 
costs and profits. It is the one part 
of a building where mistakes made in 
installation are most difficult if not 
impossible to correct. The floor is 
likewise the one part of a building 
where money saved beyond reason- 
able first cost is more likely to be paid 
out, not once but several times over. 
for maintenance and repair. 

Experience shows that concrete 
floors with wearing surfaces capable 
of lasting 15, 18, 20 years even under 
heavy present day traffic, can be laid 
at moderate costs, providing proved 
specifications tested by years of use 
are -followed. Experience indicates 
that the wearing course can be 
strengthened by the use of a hardener. 

Workmanship is of the utmost im- 
portance. Unlike most articles that 
are purchased, concrete floors must 
be manufactured in place on the job. 
The builder has no opportunity to 
inspect them, test them and accept or 
reject them in advance. Not until 
they are down and in place—too late 
to reject, except at an impractical 
expense—does he know what he gets 
for his money. 
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CONVEYOR passing over some of 
the automatics. On account of its 
length, elevators are used at sev- 
eral locations, to gain height for 
gravity conveyance of the cases to 
be shipped. Material is fed to the 
conveyor by portable trucks. 


TWENTY-FIVE carloads of bar stock 
(brass and steel) are handled from the 
shipping platform each week. This stock 
is made into screw products. 


ALL RAW MATERIAL is stored in this room. Trailers convey 
the material from cars to stock, then to the automatic screw 
machines. Electric mules pull the trailers. 


THIS CONVEYING equipment 
is installed for the cleaning and 
dipping of a product made in 
quantity. Use of truck and 
platform allows for hauling of 
several cases at the same time, 
in serving this equipment. 
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andling Equipment 





... A Necessary Service to Production 
In the Metal Working Industry 


Photographs by courtesy of the National- 
Acme Company, Cleveland, Ohio. 










CAR LOT shipments are started 
to the customer on the conveyor 
as shown, the scales appropri- 
ately located for weighing. Here 
is an example of the use of con- 
veying equipment outside of the 
production line. 


HANDLING steel turn- 
ings in the yard involves 
the use of steel dump 
trucks and a yard crane. 


AS THE product leaves 
the washers, after clean- 
ing, it is carried by grav- 
ity to its destination for 
final inspection before 
shipping. Hand and 
electric trucks serve this 
group installation. 


(Cont'd on page 66) 
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THIS consignment of bar 
stock is being hustled to the 
automatic screw machine, to 
be made into some of the 
thousands of kinds of screw 
products. 














STEEL BINS containing millions of nuts in 
the various standard sizes are kept filled 
through the use of the overhead conveyor. 
Note the skids and pans indicating the use of 
industrial trucks. 








THIS VIEW is typical of a bat- 
tery of automatic screw ma- 
chines in the National-Acme 
plant. Note the width of the 
aisles for the delivery of bar 
stock to the machines, also how 
a supply of stock is kept in 
readiness for machining, to 
avoid any chance of holding up 
the running of a job. 





THE OVERHEAD conveyor car- 
ries shipping cases of finished 
products from the shipping de- 
partment to the loading plat- 
form. This conveyor extends 
across the entire width of the 
plant, passing overhead through 
part of the screw machine de- 
partment, and then to the rail- 
road siding. This method is 
used for car lot shipments only. 
Note caster trucks, pans, and 
storage bins, important parts of 
the materials handling system. 
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THE BUGGY illustrated is used to carry pots 
that have just been taken from the hardening 
furnace. The pots contain nuts that have just 
gone through the fire and are to be quenched. 





: 
; 2 
a 


Ba22 
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ALL SURPLUS OIL having been 
extracted, turnings are carried to 
the pit shown in another illustra- 
tion. Steel dump trucks carry the 
turnings, the electric tractor haul- 
ing trains of these trucks on reg- 
ular schedule. 
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CONVEYING screw products by 
hydraulic-lift truck. This method 
has proved very satisfactory in the 
trucking of screw products for their 
various operations throughout the 
plant. 


BAR POINTING, or burring, an 
operation necessary on all bar stock 
before it can be fed into the auto- 
matic screw machines. Note the 
use of the trailer in the transfer of 
the stock from the bins for this 
operation and then on to the ma- 
chines. Even the machine for 
pointing is portable, to allow it to 
be placed close to a specific batch 
of stock. 
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When It Comes to Drinking Water— 
the Best Is None Too Good 


IME was when man drank wherever he could 
find water and whatever water he could find. 
There are no records to show the number of deaths 
from drinking impure water, but probably there 
was little risk. Life'in the open gave greater 
physical resistance to disease and absence of con- 
gested areas prevented pollution of water supplies. 
Today, such is our changed method of living, 
drinking water in all but sparsely settled commun- 
ities must be regularly tested for bacteria and much 
of it treated chemically or passed through mechan- 
ical devices before it is ready for human consumption. 
The industrial plant has a three-fold obligation 
to furnish pure drinking water. It must, by that 
means, first contribute toward the health of the 
community, second toward the health of the indi- 
vidual worker, and third toward its own uninter- 
rupted output. 

Looked at from an entirely selfish point of view, 
the furnishing of pure water is a matter of economy 
in most plants. Typical cases show that drinking 
water made pure and kept at the proper tempera- 
ture by modern equipment is actually cheaper than 
water furnished by antiquated means. There are, 
on top of such savings, the intangible savings due 
to fewer absences on account of illness, and greater 
productivity of the individual resulting from good 
physical condition. 


When Guesswork Comes In 
Efficiency Goes Out 


N THE solution of plant problems it requires 
less effort to use guesswork than to determine 
the real facts. That is probably one reason why 
evidences of plain guesswork so frequently come to 
light when facts are being smoked out. 

One such occasion came up recently when a grow- 
ing concern decided to install eighteen additional 
machines of a certain type. Those that were al- 
ready in use were individually driven by 20-hp. 
squirrel-cage motors. Just before the order was 
placed for the new motors, it occurred to someone 
to run a load test on the old machines. This test 
showed at once that a 1o-hp. motor could handle 
the load very satisfactorily, and motors of this rat- 
ing were ordered. 

The difference in price between the two sizes of 
motors represented a worth-while saving that 
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would have been lost if guesswork had prevailed. 
In addition, the plant would almost certainly have 
been penalized every month for the low power 
factor caused by eighteen squirrel-cage motors oper- 
ating at 50 per cent of rating. 

Substituting opinions for facts is not confined to 
motor applications alone; it can be, and is, done in 
every phase of plant work, and in general the 
effects are always the same. To paraphrase an old 
saying, ‘““When Guesswork comes in the door, 
Efficiency flies out the window.” 


While the Business Sun Is Shining 
Follow the Old Advice 


UBLISHED reviews are agreed that 1928 was 

a year of good business. There is a preponder- 
ance of opinion that business has a fine opportunity 
to do as well in 1929. All of which is good news to 
the men who face the problems that must be solved 
in keeping the plants of industry producing at an 
unfaltering pace. 

One of the causes for this satisfaction is the knowl- 
edge that requests for equipment are the more 
readily approved when business is good. In theory 
much preventive work should be done when busi- 
ness is slack. Actually not enough headway has 
been made in that direction—appropriations still 
are more easily obtained when orders are plentiful. 

Granting the looseness of purse strings at this 
time, the men doing the plant engineering must 
recognize their obligation to push ahead with con- 
structive improvements. Constant vigilance in re- 
pairing, replacing and lubricating reasonably may 
be considered as examples of routine duty. Con- 
trasted with them, the planning of greater service 
to production by the acquisition of equipment for 
better transportation of materials; better lighting, 
heating, ventilating; better plant protection, signal- 
ing, storing, lubricating, salvage, and the like; may 
be considered the engineering duties to which his 
position in the plant commits the individual in 
charge of the functions of plant engineering. 

While the business sun is shining, what should be 
done is obvious. 


. . . Willingness to move materials through the 
plant in the most economical way is not the only 
requisite toward the installation of the equipment 
necessary to do so. Physical defects in the plant 
frequently neutralize all good intentions. These 
defects include faulty floors, narrow doorways, 
small elevators, narrow aisles. 

... That these defects exist indicates the necessity 
for considerable engineering in connection with 
buildings. Such defects are not irremediable; they 
challenge engineering ability, but that is what en- 
gineering ability is for. 
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"TRANSFORMER INSTALLATION 
Insures Reliable Service 





Transformer Division, 


Central Station Department, 
General Electric Company, 


Pittsfield, Mass. 


ance a transformer is such a 

simple piece of equipment that it 
might seem proper to place it in serv- 
ice by merely setting it in the proper 
position and connecting it to the lines. 
This procedure would undoubtedly be 
satisfactory in many cases in view of 
the thorough tests made by the manu- 
facturer and the care taken to ship it 
so that it will arrive in good condition 
at its destination. However, the im- 
portant part that a transformer must 
play in the furnishing of reliable 
service, warrants taking all necessary 
precautions to see that it is in the best 
of condition before it is placed in 
service. 

Detailed instructions for servicing 
usually accompany a transformer. It 
is for the purpose of directing atten- 
tion to these details that the more im- 


J UDGED by its outward appear- 
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SECURING the maxi- 
mum of service that is built 
into any piece of well-made 
equipment is fargely depen- 
dent on its proper installa- 
tion and application. 

Among the factors that 
must be considered in the 
installation of any type of 
electrical equipment, ven- 
tilation occupies a more im- 
portant place than is some- 
times realized. 

In this article the author 
discusses this and other im- 
portant factors in putting 
transformers into service. 
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Fig. 1—These are 3,750- 
kva., 66,000/2,300 - volt 
transformers equipped 
with conservators. They 
are protected by oxide 
film lightning arresters. 
The 2,300-volt switch- 
house is at the left. 


portant points, together with the rea- 
sons therefor, are discussed here. 

No special foundation is required 
for a transformer, other than one that 
is level and capable of supporting the 
weight. Concrete pads are often 
used ; these may contain rails for ease 
in moving the transformer, and also 
piping to an oil storage tank and fil- 
tering system. 

The transformer tank should be 
carefully grounded; a terminal is 
usually furnished near the base of the 
tank to which the ground cable can 
be attached. 

In order that self-cooled trans- 
formers may obtain the maximum 
benefit from the cooling air, a reason- 
able space should be left between 
adjacent transformers, and also be-. 
tween the transformers and any wall 
or other obstruction. This space will 
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vary, of course, depending upon the 
size of the transformer, but in gen- 
eral should not be less than 2 feet. 

If transformers are installed in- 
doors, the vault or compartment must 
be ventilated. Openings leading from 
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Connections for Transformers in Multiple 











FIG. 2—(Above)—CONNECTIONS for 
determining polarity of single-phase 
transformers, showing the standard lead 
markings to denote polarity. In these 
diagrams H represents the high-voltage 
and X the low-voltage sides. FIG. 3— 
(Below) — SINGLE-PHASE TRANS- 
FORMERS of different polarity should 
be connected as shown here for opera- 
tion in multiple. 
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a supply of cool air should be placed 
near the floor, with outlets near the 
ceiling, preferably distributed around 
the transformers. In general, the 
total air inlet and outlet areas should 
each be from 25 to 50 sq.ft. for each 
1,000 kva. of transformer rating. If 
the transformers are to operate at full 
load during the greater part of the 
day, the maximum opening should be 
used. If such openings are imprac- 
ticable, and forced 
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ventilation by — 


blowers is used, 10,000 cu.ft. per min. 
will be required per 1,000 kva., 
although if the air is allowed to flow 
directly around all radiating surfaces, 
only half as much will be necessary. 

If transformers are water-cooled, 
they may be located at any convenient 
spacing, but a supply of clean, cool 
water is required for the cooling coils, 
the amount usually being specified on 
the nameplate. 


SAMPLING AND TESTING THE 
INSULATING OIL 


Transformers are generally shipped 
in their own tanks, filled with oil. 
The condition of the oil as received 
is usually indicative of the condition 
of the transformer; for this reason a 
sample of oil should be drawn from 
the sampling device at the bottom of 
each transformer, taking care to flush 
the opening before taking the sample 
in order not to include any sediment. 

It is important that all sampling 
equipment be perfectly clean and dry. 
Glass jars are recommended, as con- 
tainers for the oil. Even the mois- 
ture from a man’s hand is sufficient to 
lower the dielectric strength of an oil 
sample. If care is not taken, test 
results may, therefore be erratic and 
misleading, although the error will 
always be on the safe side. 

A portion of the oil may be shipped 
in drums, which are usually hermet- 
ically sealed. If on opening a drum 
a hissing sound is heard, it is an 
almost positive indication that the 
drum is tight, and no sample will be 
necessary. Should no sound be heard, 
it is an indication either that the drum 
is at the same temperature as when 
filled, or that it is not tight. In the 
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latter case, samples should be taken 
after the drums have been allowed to 
stand for at least 24 hours. 

Samples of oil can be obtained con- 
veniently by inserting a glass tube to 
within an inch of the bottom of the 
drum and then placing the thumb 
over the end of the tube and with- 
drawing the sample. 

The oil samples should show a 
dielectric strength of at least 22,000 
volts when tested in a ;5-in. gap be- 
tween flat disks 1 in. in diameter. 
Tests can be made quickly and accu- 
rately by portable testing sets that are 
on the market, and portable test elec- 
trodes that can be inserted directly 
into a drum of oil, thus eliminating 
the taking of samples. If the dielec- 
tric strength of the oil is below 22,000 
volts it should be raised to this value, 
or higher, by passing the oil through 
a filter press or centrifuge. 

All-metal hose should be used for 
handling transformer oil. Rubber 
hose usually contains sulphur, which 
is likely to be dissolved in the oil, and 
form acid that would be injurious to 
the transformer. 


INSPECTION OF TRANSFORMERS 
BEFORE INSTALLATION 


Parts such as bushings, conserva- 
tors, and breathers may be removed 
from the transformers and shipped in 
separate packages. It is always well 
to check the memorandum of ship- 
ment immediately upon receipt of the 
transformers, for if any of these 
parts are missing or mislaid, incon- 
venient delays may be experienced 
when placing the transformers in 
service. 

Inspection should be made to see 
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FIG. 4—HERE is a neat installation of a bank of three 100-kva., 
60-cycle, 13,800/230/115-volt transformers. 
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FIG. 5—METHODS OF CONNECTING 
single-phase transformers of different 
polarity in delta. to obtain the indi- 
cated phase displacement between 
windings. 
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whether any of the leads have become 
loose, or bushings cracked, during 
shipment. If there is a manhole in 
the transformer cover it is well to 
remove it and lower the oil to a point 
just below the top of the core. This 
will permit a close examination of the 
upper part of the transformer for 
traces of moisture and to see that all 
parts have remainec tight. 

The operating rods of ratio ad- 
justers or other tap-changing devices 
should be inspected to see that there 
is sufficient play in a vertical direc- 
tion, to insure that the mechanism 
has not been damaged by downward 
pressure. There should be just a 
slight rotational play to allow the 
mechanism to make proper contact. 

Workmen should take the precau- 
tion of removing all articles from 
their pockets and securing tools by 
stout cords, before working on or 
inside of an opened transformer. 

If the bushings were removed for 
shipment, they may be conveniently 
installed at this time. The gasket sur- 
faces of the bushings and cover 
should be cleaned carefully in order 


to secure tightness of the joints 
which should be made with the gas- 
kets and varnish or sticker provided. 

Leads or buses should be supported 
so that they canot place any strain on 
the bushings that might loosen the 
contacts. However, there must be 
sufficient flexibility so that expansion 
or contraction of the buses cannot 
crack the porcelain. 
























WHEN AND How To Dry THE 
TRANSFORMER 


If a conservator or expansion 
chamber has been shipped separately, 
it should be assembled, making sure 
that the proper connections are run to 
the main tank and that the valve be- 
tween them is open. After replacing 
the manhole covers the transformer 
should be filled with oil, preferably by 
pumping through a filter press or 
centrifuge into the bottom of the 
tank through the drain valve. Any 
air entrapped in the top of the tank 
should be allowed to escape. 

It is unlikely that enough moisture 
can enter a transformer shipped filled 
with oil to necessitate a complete dry- 
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FIG. 6—METHODS OF CONNECTING 
single-phase transformers of different 
polarity in Y to obtain the indicated 
phase displacement between the wind- 
ings. 
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FIG. 7—Y-DELTA CONNECTIONS of single-phase transformers of different 
polarity, to obtain the indicated phase displacement between windings. 
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ing out. There is no hard or fast rule 
that can be laid down for gaging the 
necessity of drying beyond the state- 
ment that if any free water is found 
in the bottom of the tank when taking 
oil samples, or on top of the core 
when the inspection is made, drying 
is essential. Again, if tests have 
shown the dielectric strength of the 
oil to be very low, drying is advisable. 
Transformers not immersed in oil 
during shipment should usually be 
dried, except small units of about 50 
kva. or less, rated at 13,800 volts and 
below, in which no evidence of mois- 
ture has been found. 

Before drying the manufacturer’s 
instructions should be carefully read. 
In general the best method of drying 
a transformer, immersed in oil is by 
means of internal heat, generated by 
short-circuiting either of the wind- 
ings and passing a fraction of full- 
load current through the other. The 
voltage required will be this same 
fraction of the impedance voltage, 
the value of which is usually given on 
the nameplate. 

The oil should be held at a tem- 
perature of from 80 to 85 deg. C. 
To attain this temperature it will be 
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necessary to wrap the outer surface 
of the tank with heavy paper, felt, or 
some other form of lagging, or else 
to lower the oil in the tank below the 
upper end of the tubes or radiators, 
thereby preventing circulation. The 
manhole covers should be raised 
slightly, but protected from dirt and 
the weather, so that the moisture- 
laden vapor from the oil can escape. 

The drying should be continued 
until the oil from both the top and the 
bottom of the transformer tests more 
than 22,000 volts, preferably 30,000 
volts, for seven consecutive tests 
taken four hours apart, with the oil 
maintained at the maximum tempera- 
ture and without filtering. Any 
general decrease in the dielectric 
strength of the oil indicates that 
moisture is still passing from the 
transformer into the oil. Constant or 
increasing dielectric strength shows 
that the drying is satisfactory. 

After the drying run the oil should 
be raised to the proper level by add- 
ing it from the top, rather than from 
the bottom through the drain valve, 
so as to prevent the entrance of any 
air bubbles, which might become 
trapped in the windings. 





* PRELIMINARY TESTS To BE Mane 
BEFORE INSTALLATION 


Ratio — Transformers are tested 
by the manufacturer, before being 
shipped, to see that they meet all 
specifications. However, if the oper- 
ating handles of ratio adjusters or 
other tap-changing mechanisms are 
disassembled for shipment, it is 
always well to make a simple test to 
check their correct reassembly. This 
can be done by impressing a small 


' voltage across one winding of the 


transformer and making simultaneous 
voltage measurements across both 
windings by means of voltmeters and 
if necessary, a potential transformer. 
A similar pair of voltage readings 
should be made for each position of 
the ratio adjusters. ; 

From 10 to 25 per cent of rated 
voltage will be required if the ratio 
is to be determined accurately, but 
this is seldom necessary ; it is usually 
sufficient to determine whether, with 
a given voltage impressed on one 
winding, the voltage across the other 
continually increases or decreases as 
the ratio adjuster is moved to suc- 
cessive positions from. one extreme 
to the other. 

Polarity— To connect a _ single- 
phase transformer properly in a 
three-phase bank or in multiple with 
other transformers, its polarity must 
be known. The polarity of a trans- 
former is usually indicated on the 
nameplate, and is simply the relation 
between the directions of the induced 
voltages in the two windings at any 
one time. This relation may be 
determined easily as shown in Fig. 
2. One of the high-voltage ter- 
minals should be connected with the 
low-voltage terminal which is directly 
opposite, as B and D. A small volt- 
age should be impressed across the 
high-voltage winding AB. The volt- 
age should be measured across the 
two terminals that are not joined, in 
this case A and C, making a simul- 
taneous voltage measurement across 
AB. 

If voltage AC is greater than AB, 
the polarity is additive. If voltage 
AC is less than AB, the polarity is 
subtractive. Thus, if full rated volt- 
age were applied to the high-voltage 
winding, voltage AC would be the 
sum of the rated high voltage and 
rated low voltage if the polarity were 
additive, and would be, therefore, 
the difference if the polarity were 
subtractive. 

The American Engineering Stand- 
ards Committee has adopted lead 
markings to indicate the polarity of 
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transformers. Fig. 2 shows the stand- 
ard method followed for single-phase 
transformers, H and X denoting the 
high- and low-voltage sides respec- 
tively. The National Electrical Man- 
ufacturers’ Association has standard- 
ized on subtractive polarity for all 
single-phase transformers, except 
those rated 200 kva. and smaller, 
7,500 volts and below, the polarity of 
which is additive. 

Impedance Voltage—In order for 
transformers of any rating to operate 
properly in bank or in multiple, it is 
necessary that they have the same 
voltage ratio and also the same per 
cent impedance voltage. The per cent 
impedance voltage, usually given on 
the nameplate, is that percentage of 
rated voltage that is required to force 
the rated full-load current through 
the transformer, and may be deter- 
mined as follows: 

Either winding of the transformer 
should be short circuited. It will 





usually be found more convenient to 
choose the low-voltage winding. Such 
voltage, at rated frequency, should be 
applied to the other winding as will 
cause the rated current, as measured 
by an ammeter, to flow through it. 

Rated current of either winding = 
Rated kva. & 1,000 ~ rated voltage 
of same winding. 

The applied voltage, as measured 
by the voltmeter, is the impedance 
voltage, and when divided by the 
rated voltage of the winding to which 
it is applied and multiplied by 100, 
it represents the per cent impedance 
voltage of the transformer, thus: 

Per cent impedance voltage 
Applied voltage ~ rated voltage X 
100. 

Fig. 3 shows the methods of con- 
necting in multiple single-phase trans- 
formers of different polarity. Simi- 
larly marked leads should always be 
joined, for successful operation in 
multiple. 
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Figs. 5 to 7 inclusive show the 
various methods of connecting in 
delta or Y, single-phase transformers 
of different polarity to obtain the 
phase displacement between high- and 
low-voltage windings indicated by 
the voltage vector diagrams. 

Three-phase transformer banks 
must have the same phase displace- 
ment if they are to be operated in 
multiple. Thus, in the accompany- 
ing sketches, the only groups that 
can be connected in multiple are those 
in Figs. 5A and 6A, in Figs. 5B and 
6B, and in Figs. 7A and 7B. 

Single-phase transformers that are 
to be connected in Y on both high- 
and low-voltage sides usually have a 
third or tertiary winding. It is ex- 
tremely important that these windings 
be connected in delta, even though 
they are not to be connected to any 
busses or load. Neglect to do this 
may result in unbalanced or excessive 
voltages in the secondary circuits. 


Neat Yards Mark the Modern Mill 


NE OF INDUSTRY’S deep- 
seated ideas that was hard to 
eradicate was that factory yards 
should look like veritable ‘chuck 
holes,” with no semblance of regu- 
larity and all sorts of materials scat- 
tered about in untidy heaps. Both 
useful material and waste was in- 
cluded in the ensemble that cluttered 
the yards and helped to make the 
name “factory” synonymous with 
darkness and disorder. 
Among the new order of plants, 
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that of Vose & Sons, piano manufac- 
turers of Boston, Mass., stands out 
conspicuously. When acquired about 
five years ago, the property was a 
succession of tumble down buildings. 

The change that has been wrought 
is best emphasized by the view of the 
property as it is today, shown from 
the rear. 

Lumber is the chief raw material 
used in piano manufacture. Large 
quantities must be stored at all times 
to meet the varying demands of sea- 


sons and this ordinarily involves a 
great deal of handling. 

There are no piles in the Vose 
yard. Instead, the lumber is un- 
loaded from railroad cars in their 
own yard to kiln cars and it is so 
stacked on these cars that it is all 
ready of a size and shape and ar- 
rangement to push directly into a 
kiln. These are the “packages” seen 
in the illustration. : 


DonaLp A. HAMPSON. 
Middletown, N. Y. 
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How the storage yard is kept is a criterion of the way in which industry has learned 


February, 1929—IJndustrial. Engineering 


that lesson of modern housekeeping. 











It is the practice in many plants to 
permit certain staff engineers to have 
under their direct supervision a crew 
of mechanics or machinists. Usually 
the staff engineer in charge of devel- 
oping new equipment or the engineer 
in charge of accident and fire pre- 
vention has his own crew for carry- 
ing out his work. This, in my 
opinion, is wrong; and if you don't 
agree, just write in and say so. It is 
better management to keep the office 
work and field work entirely sepa- 
rate. The office staff should be re- 
stricted to office work, testing and 
gathering of data. Every employee 
engaged in the field, as well as all 
materials used, should be under the 
supervision of the field engineer. 
This statement usually brings out two 
protests. It is claimed that the staff 
engineer has more exacting work and 
therefore it must be done under his 
supervision, to get best results. That 
argument can be answered by the fact 
that just as exacting and difficult 
work is being done by the field engi- 
neer as by the staff engineer. 

The other protest is that the staff 
engineer secures more work from the 
men. It is natural that he should as 
it is a very high priced supervision. 
All field work would show the same 
efficiency if there were an engineer to 
supervise every half dozen mechanics, 
but the expense would be enormous. 
The staff engineer will claim that, if 
the work is done by the field engi- 
neer, other work will take precedence 
over his. It is not for the staff engi- 
neer nor for the field engineer to say 
what work shall be given precedence ; 
that is for the industrial engineer to 
determine. Divided authority around 
the crews will lead sooner or later to 
misunderstanding and __ jealousies. 
When one steps inside of the office 
door, he is, or should be, entering the 
domain of the field engineer, chief 
engineer, master mechanic, or what- 
ever title you wish to give him. 


* * * 


The dividing line between the juris- 
dictions of various departments is 
often a matter of dispute and prob- 
ably always will be. 


In the last two 
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Dlant Engineers 


Conducted by F. M. GIBSON, Consulting Editor 


Plant Engineer at American Sugar Refining Company 


years I have heard more complaints 
by industrial engineers against the ac- 
countants than against any other de- 
partment. At first the accountants 
were confined to office work and re- 
ceived their information from other 
departments. Later on, particularly 
after various organizations of ac- 
countants were formed, and mag- 
zines for executives gave considerable 
space to matters relating to account- 
ing, the accountants argued that they 
should have men in the field to gather 
the information rather than to receive 
it second hand from the various de- 
partments. 
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The engineering department did 
not escape the intrusion. The account- 
ants placed men in the field to trace 
all material to its final destination, to 
take charge of mechanical storerooms, 
to act as time keepers and in some 
cases even to check results of engi- 
neering eperiments. 

All of these things are fundamen- 
tally wrong in principle. In the first 
place their field men generally are 
poorly paid and therefore they do not 
secure men of sufficient mental ca- 
pacity or experience. Occasionally, 
of course, they do secure men who 
have had experience in this work. 

Whether their field men are compe- 
tent or not, the real weakness of the 
system lies in the fact that there is no 
one over these field men competent to 
supervise them or check their work, 
and an error that starts at the bottom 
goes clear to the top because there is 
no one capable of checking it. 

I could quote many instances of 
errors of this kind, gathered from 
engineers of many companies to prove 
that this practice is unsatisfactory not 
alone in one concern, due possibly to 
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personal incompetence, but in many 
plants. 

All information upon which 
accounts are based should be supplied 
by the department that is best fitted 
to judge the accuracy of the informa- 
tion and that is most vitally interested 
in its accuracy. Accounting based on 
misinformation is worse than money 
wasted on the expense of securing it. 
Accounts are used as a guide for 
future activities and if the guides are 
wrong then the future activities will 
be far from economical. 

The engineer should determine the 
classification of his own accounts, 
specifying to which classification his 
expense for labor and material should 
be charged, and should interpret the 
story told by the accounts. When an 
accountant attempts to perform any 
of these functions, he is assuming a 
task that he is not competent to per- 
form. 

One might ask, if this practice is 
unsound, why were the accountants 
able to have it adopted so generally? 
They used two very effective instru- 
ments—organization and the press. I 
do not mean to imply that they used 
these means merely for the purpose 
of getting into the jurisdiction of 
other departments by they grew in 
strength by gathering information, 
comparisng methods and _ general 
interchange of ideas. All of which 
came to the attention of the managers, 
so that when the more ambitious 
accountants went to the management 
with a proposition for extending their 
activities, they found sympathetic 
ears. 

When the engineer attempted to 
combat the suggestion he had nothing 
to offer but his own personal opinion. 
He could not refer to policies fol- 
lowed or recommended by organiza- 
tions or to opinions expressed in the 
press. In other words he had no 
background to support his opinion. 
If other departments, such as account- 
ing, purchasing, production and man- 
agement strengthen themselves by 













these means, why should the indus- 
trial engineer be so tardy in adopting 
the same course? 

Defense of one’s jurisdiction 
against usurpation by other depart- 
ments and attainment of greater 
appreciation on the part of manage- 
ment and the engineering profession 
in general are worth while, but they 
are not the major nor direct objects 
of organization and use of press. The 
main object is to gather a fund of 
engineering knowledge that will aid in 
producing better engineering and 
when that is done and universally 
known, recognition will take care 
of itself. 


One of the present popular indoor 
sports is boasting of being hard 
boiled. The objection is that too many 
think that they are hard boiled be- 
cause they assume an arbitrary nega- 
tive attitude on every item that comes 
up. <A hard boiled man is an arbi- 
trary and hard taskmaster but he is 
just and has substantial reasons, right 
or wrong, for everything that he 
does. Sometimes it is necessary for 
him to work his men and equipment 
to an unusual degree. On a break- 
down job he might inflict hardship 
upon his men and drive them under 
conditions of heat, cold, water and 
exhaustion but he appreciates what is 
done, though he may not be demons- 
trative about it, and he does not at- 
tempt to work men _ continuously 
under such trying and unusual con- 
ditions. 

There are times when he must re- 
fuse requests and turn down pro- 
posals in a curt manner. He is hard 
boiled only when it is absolutely 
necessary, and he plays no favorites. 
Employees admire an executive of 
this type but they are quick in recog- 
nizing and have little respect for the 
engineers who like to pose as being 
hard boiled. Such tactics lower the 
morale of the department and stifles 
many improvements in equipment and 
operation. There is a vast difference 
between being hard boiled and being 
unreasonable. What do you think 
about this? 


February, 1929—Industrial Engineering 


The press is in existence, and 
anxious to help. It therefore remains 
for the industrial engineers to organ- 
ize and to use the press both individ- 


ually and collectively. Why not 
organize now? This is the time of 
year to organize. It will take a meet- 
ing or two to discuss ways and 
means; by the end of Winter, active 
work will have begun, and when 
activities are suspended next Summer 
the organization will be in full swing 
to resume operation in the Fall. 

My advice is that 2 or 3 engineers 
in a neighborhood get together, make 
up a list of possible members and then 
invite that list to meet for organiza- 
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tion. If there is a dinner or luncheon 
at the first meeting it will serve as an 
excellent opportunity for the various 
members to become acquainted. 

Do not hesitate to seek members 
from out of town. I know that they 
will travel 30 miles to attend monthly 
meetings. 

Make the organization and con- 
stitution as simple as possible. Start 
off with a _ president, secretary- 
treasurer and a committee to arrange 
program and meetings and then let 
the other committees develop as occa- 
sion demands. 

You will find plenty of co-opera- 
tion in every direction after you are 
organized but there is no charitable 
organization that will take the initia- 
tive for you. Start your organization 
now and let us know about it. The 
news of your activity will inspire 
others to similar action. 


*x* * * * 


Col. Gunby says that the only thing 
that operates 8,760 hours a year with 
100 per cent load factor is the over- 
head. That is an important consider- 
ation when one is installing standby 
equipment. 


Breakdowns have two 
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evil effects : namely, financial loss and 
annoyance. Quite often it would be 
found that it would pay to endure a 
certain amount of annoyance if the 
financial losses due’ to breakdown 
were actually calculated and com- 
pared with the overhead expense of 
spare equipment. 
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Many engineers have spoken to me 
of their inability to control their own 
time, that it is taken up largely by 
problems rising unexpectedly in all 
departments as well as their own and 
by interruptions due to visitors call- 
ing without appointments. However, 
all of the blame cannot be placed 
upon the management; many engi- 
neers are lax in their efforts to con- 
trol the situation. It is not always 
possible or wise to refuse to receive 
people or to postpone discussions but 
it is possible to schedule certain hours 
for conferences so that much of it 
will take place at stated periods and 
thus leave more free time at one’s 
own disposal. Heads of other de- 
partments call upon the engineer at 
any time of day, not because his prob- 
lem requires immediate consideration 
but because the engineer has not set 
definite hours for conferences. 

One firm in the middle west has 
insisted that each department head set 
aside certain definite hours for con- 
ference with his own staff, confer- 
ences with other department heads, 
conferences with outside parties and 
the balance of the time for his own 
disposal. That is a very good system, 
but it is not possible for all engineers. 
There are some engineers who, be- 
cause they cannot find sufficient time 
free from interruptions for concen- 
trating their attention to the study of 
difficult problems, take their prob- 
lems to me to work on them. 

I know of one engineer who closes 
his office door at the end of the day, 
sits down in solitude and for 15 min. 
reviews the work of.the day. It is an 
excellent way to maintain one’s per- 
spective. It is a difficult problem for 
many engineers. If you have found 
a way to solve it, send your experi- 
ence to the Forum; it may be of use 
to some one else. 






If You Don’t Have a Modern Cooling System 
You Probably Are Paying More Than 


A Dollar ‘Twenty Seven 


Per Person Per Year for} 


in a metal-working plant were 

supplied with drinking water at 
a cost of $1.43 per head. They drew 
their drinks from five ice-water tanks 
and some auxiliary buckets. With 
a modern refrigerated circulating 
system providing an abundance of 
bubblers, the cost was reduced to 
$1.00 per head. 

These metal workers, drinking dol- 
lar water, saved forty-three cents a 
head for the company in water cost; 
and much more by intangibles such 
as not being sick and not walking 
far for their water, plus greater ef- 
ficiency at their work. The doctors 
lost money, which meant that the 
men saved more for themselves. In- 
terest and depreciation costs were 
carefully figured on a 20-year re- 
newal basis. 

In a textile mill employing 1,000 
people, well water at a temperature 
of 68 to 70 deg. was distributed to 
the operatives in buckets at a cost 
of $1.80 per person. The installa- 
tion of a modern system reduced the 
cost to $1.20 per person, and fur- 
nished water at a temperature within 
2 or 3 deg. of the ideal. 

Another textile plant, having 1,600 
operatives, reports an annual cost, 
for an unsatisfactory system of ice- 
water tanks, of $2.72 per person. It 
gives a cost of $1.60 with a refriger- 
ating system. 

The average cost for the modern 
system in these three plants is $1.27 
per person per year. The systems 
are made up of standard equipment, 
which means that a cost near the 
average given should be obtained in 
almost any plant. The principal 
factor affecting the cost is building 
arrangement, which will cause the 
lengths of the distributing mains to 
vary. It is of real importance to 
provide a supply of suitable drinking 
water maintained at proper temper- 
ature and made easily accessible from 
all parts of the plant. 
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Individual coolers employing 
either ice or mechanical refrigeration 
are best adapted to certain cases. No 
attempt is made here to define that 
class of plants, or to give details of 
such systems. This article is devoted 
to the “refrigerated circulating sys- 
tem,” now becoming standard equip- 
ment in many large establishments. 

This system is not a new arrange- 
ment, having been in use for twenty 
years or more, but its advantages and 
economy of operation have not been 
fully appreciated until within a com- 
paratively short time. 





Drinking water must be pure, that 
is, free from disease-producing 
germs. It should be clear and free 
from objectionable taste. The tem- 
perature should be kept between 45 
and 50 deg. Whatever the source of 
supply, the water should be analyzed 
to make sure that it is free from dis- 
ease germs. If traces are found, or 
if the supply comes from a source 
where contamination is possible, it 
should then be sterilized. 

When free from harmful bacteria, 
but cloudy in appearance, with or 
without an unpleasant taste, filtra- 
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FIG. 1—PIPING ARRANGEMENT with closed cooling tank. This plant 
is made up of a motor-driven compressor, an ammonia condensor, and an 
expansion coil or chamber. 
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Mechanical Engineer, 
Boston, Mass. 


”) Drinking 
Water 


tion should be resorted to, and if the 
taste remains, it should be removed 
by means of ozone. When water 
containing bacteria is also cloudy, all 


suspended matter must be removed’ 


by filtering before sterilizing. 

Uncooled city water is practically 
never palatable during the summer, 
and for this reason is not consumed 
in quantities sufficient to maintain the 
best physical condition. Ice water, 
on the other hand, is likely to pro- 
duce harmful results through over- 
consumption when the person is 
heated. Any arrangement which in- 
cludes the placing of ice directly in 
the water, or the use of common 
drinking cups, is obviously objection- 
able. 

With the refrigerated circulating 
system properly installed, pure, palat- 
able water is available at all times, 
at points so located as to reduce loss 
of time to a minimum. 

Furthermore, neither time nor 
water is wasted in waiting for it to 
“run cool,” as the piping is so ar- 
ranged that there are no dead ends, 
and circulation is continuous close to 
the fountains or faucets. 


Cost OF OPERATION 


Contrary to the general impres- 
sion, the costs of installation and 
operation of a refrigerated system 
are moderate. 


CooLING SYSTEMS 


The essential parts of a complete 
cooling system are the refrigerating 
plant, the cooling tank, the circulat- 
ing pump and the distributing pipes 
leading to the drinking fountains. 

One arrangement of this kind is 
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shown diagrammatically in Fig. 1. 
The refrigerating plant is made up 
of a motor-driven compressor, an 
ammonia condenser and an expan- 
sion coil or chamber. The condenser 
may be of the shell type, as shown 
in the drawing, or of the double-tube 
form supported upon a wall. The 
cooling tank is similar to a tubular 
feed-water heater, the water passing 
downward through the tubes, and the 
expansion of the refrigerant taking 
place in the space surrounding them. 
Carbon dioxide, and sometimes sul- 
phur dioxide, also, are used as the 
refrigerating medium. The piping 
arrangement shown is for use in a 
plant in which water is taken from 
a source under sufficient pressure to 
raise it to an open balance tank, 
where it is admitted automatically, as 
needed, through a float valve. This 
tank should be placed about 10 ft. 
above the highest fixture to give the 
necessary discharge pressure. 

With this arrangement the only 
work of the circulating pump is to 
overcome the friction of the piping, 
in which case the power expenditure 
is small. Water flows continuously 
through the system and is therefore 
always cold at the fixtures. Cooling 
tank and all piping should be thor- 
oughly insulated, as the heat loss 
from them may easily constitute the 
largest item in operating expense. 

When the pressure is not sufficient 
to raise the water to the balance tank, 
the arrangement shown in Fig. 2 may 
be used, in which case the float tank 
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supplying the make-up water is con- 
nected. with a vented cooling tank, as 
indicated. The required pressure in 
the piping system is obtained by 
pumping the water through the bal- 
ance tank on its way back to the 
cooler, in which case additional work 
is thrown on the pump, thus increas- 
ing the cost of power. Otherwise 
the operation of the system is the 
same as that shown in Fig. 1. With 
an open cooling tank a spiral expan- 
sion coil is commonly used. 

The lay-outs illustrated in Figs. 1 
and 2 are those commonly employed 
in high buildings. Where the plant 
covers considerable ground area, the 
cooling system should be centrally 
located and the distributing mains di- 
vided into loops of limited length, m 
order to reduce the friction. While 
single runs up to 5,000 ft. are some- 
times employed, it is best, when pos- 
sible, to limit them to about 2,000 ft. 
There is shown in Fig. 3, typical lay- 
out of this kind. 


REFRIGERATING EQUIPMENT 


The refrigerating plants used for 
water-cooling systems are identical 
with those employed in connection 
with the refrigerators and cold stor- 
age rooms in retail markets, grocery 
stores, etc., and are easily installed. 
They are semi-portable and occupy 
but little space, a typical outfit, in- 
cluding refrigerating plant, water- 
cooler, and circulating pump, being 
shown in Fig. 4, which is fairly rep- 
resentative of a capacity sufficient 
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for 1,000 to 2,000 people. Units of 
smaller size are available and are ex- 
ceedingly simple and compact. 


ENGINEERING DATA 


The quantity of water for con- 
sumption and wastage will vary with 


Vent 


ing maximum summer conditions of 
90 deg. and the best grade of sec- 
tional covering, the heat absorption 
per linear foot of pipe line per hour 
will be about 7 B.t.u. for 1-in. pipe, 
8 B.t.u. for 1%-in. and 10 B.t.u. for 
1¥4-in., which are the sizes most 
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the occupation. The following quan- 
tities will be found ample and are 
slightly more than given by some 
engineers. Steel mills and other in- 
dustries where the temperature is 
very high, 0.30 gal. per person per 
hour; ordinary shops and factories, 
0.15 gal.; offices and drafting rooms, 
0.075 gal. The cooling load is made 
up of two parts, 

(z) The abstraction of heat for 
cooling the make-up water to the 
proper temperature for drinking, and 

(2) that required to offset the ab- 
sorption of heat by the water in flow- 
ing through the distributing circuit. 

It is customary to cool the water 
to 45 deg. and allow a rise of 5 deg. 
in the piping. Assuming an average 
summer temperature of 70 deg. in 
the city mains, it will require the ab- 
straction of (7O—45) 8=200 B.t.u. 
per gallon for initial cooling. The 
heat absorbed by the pipe line will 
depend upon the size and length, the 
type of insulation, and the tempera- 
ture of the surrounding air. Assum- 
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commonly used for the distribution 
of drinking water. 


The refrigerating capacity re- 
quired to produce the necessary cool- 
ing effect, with the above assump- 
tions, is given by the formula 


__ (PX¢X200)+(LXh) (4) 





R 
12,000 
in which 
R= rating of plant, in tons of 
refrigeration 


p=the number of persons to 
be provided for 

g—=quantity of water supplied 
per person per hour, in gal- 
lons 

L= length of the supply loop or 
circuit in feet 

h=the heat absorption per 
linear ft. of pipe per hour 
in B.t.u. 

For example, an ordinary indus- 
trial plant employing 1,000 men, sup- 
plied with drinking water through a 
circuit of 144-in. pipe, 2,000 ft. in 
length will require a refrigerating 
plant of 

(1,000 & 0.15 & 200)+ 
12,000 
(2,000 X 8)==4 tons capacity. 


As a matter of precaution it might 
be well to install a 5-ton machine to 
care for other incidental losses and 
allow for extensions. Pipe sizes 
usually are based on a maximum ve- 
locity of flow of 3 ft. per second, or 
180 ft. per minute. The tables gives 


x * * * 
TYPICAL cooling and pumping equipment. 
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| CAPACITIES OF PIPES se = 400 gal. per hour. 
| Diameter | Velocity of Gallons | Gallons | Friction head That required for drinking pur- 
of low in feet per per per per 100 feet poses in the same example was 1,000 
pipe second minute | hour of length y 4 0.15 = 150 gal., making a total of 
| | 150 + 400 = 550 gal. per hour to be 

1 inch 1.86 3 | 300 2.32 handled by the pump. 
1 inch 2.79 7.5 450 5.36 We find from the table that a 1%4- 
1 inch 3.72 10 | 600 8.40 in. pipe will carry 600 gal. with a 
114 inch 2.14 10 | 600 2.18 velocity of 2.14 ft. per sec., and a 
1% inch 3.03 | 12.5 | 750 | 3.41 friction head of 2.18 ft. per 100 ft. 
1% inch 3.92 15 | 900 | 4.65 of run, or a total head of 20 X 2.18 
1% inch 2.72 15 | 900 | 2.25 = 44 ft. As the actual quantity of 
1% inch 2.94 17.5 } 1,050 | 2.96 water to be circulated is only 550 
114 inch 3.15 20 | 1,200 | 3.70 gal., no allowance need be made for 
the friction of bends in this case. 
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, ae + aaa >= Saal 
ing the range of velocities employed, |}! pr srereven . <—— % 
o ae : | Return Return 
also the frictional resistance to be ||! 
overcome. | 
an er 2 ab . " | GHizt-—- +.-+ ----+ wr 
The friction heads are for straight Supply : 2 a Supply 
pipe and the total should be increased | [4----~--~--=====--~-----~ — a sty #t--- — - -- “== ==> - -— ~~~ +t 
from 8 to 10 per cent for each 1,000- 1 
ft. run to include the added resist- : ee 
ance due to fittings. | Coolin : 
In order to limit the rise in tem- | —_ | 
perature in the pipe circuit to 5 deg., ‘“ 
it is necessary to circulate a certain AS g 
amount of water in addition to that RS Sy! 
- * i o oe 
required for drinking purposes. This ‘tn. I 
is found by dividing the heat absorp- ! | 
tion of the line by 40; which in the Tc saennweens + 
form of an equation becomes 
: a - ¢ - FIG. 3—WHEN THE PLANT carries con- 
 e x h (2) In which the \ alues ot L and h are siderable ground area, the cooling system 
40D” \ the same as in formula (1) which should be centrally located and the distrib- 
‘6 shown on the preceding page —_ mains divided into loops of limited 
° length. 
PS Bs Fe In the previous illustration the facet 
FIG, 4—A TYPICAL OUTFIT, including water to be circulated for this pur- 
refrigerating plant, water cooler, and cir- : ld b ~ roe 
culating pump. pose would be The formula for determining the 
horsepower for driving the pump is 
a 8XHxXG 
earnest Hp. rn 8XHXG (3) 
33,000 X E 
in which 






in feet, including the lift to 
the balance tank, as in Fig. 
2, and the friction of the 
line. 
G = gallons pumped per minute. 
EK = efficiency of the pump and 
for which values ranging 
from 0.5 to 0.6 may be 
safely used. 


aoe a «s- H = total head pumped against, 















World’s Largest Steam 
Pipe Is Arc-Welded 


HE world’s largest steam pipe 

has recently been completed at 

the South Philadelphia Works 

of the Westinghouse Electric and 

Manufacturing Company. It is 7 ft. 

in diameter and is composed of sec- 

tions of rolled steel which are joined 
together by arc-welding. 
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HERE IS A PLACE where you can get some inside information when you 
get stuck. The only restriction is that you do a good turn to the other 
fellow when he asks a question that you can answer from your experience 


(QUESTIONS 
Asked and Answered 


I By Readers 















Method of Calculating 
Meter Constants 


We are using Sangamo, General Elec- 
tric and Westinghouse watthour meters 
on our lighting and power circuits, and 
I should like to know how to calculate 
the constants for such meters. In test- 
ing watthour meters at light load, what 
percentage of full load should be used? 


Alton, Tl. HOB. 
Kk ~& Cake 


What Causes These Fuses 
to Blow? 


We are having much trouble from 
blowing of the main fuses on one of 
the 550-volt, three-phase, 60-cycle cir- 
cuits in our power house. There are 
four 125-hp. and four 10-hp. squirrel- 
cage motors on this circuit, which is 
protected by a circuit breaker that is 
set to trip at 500 amp., but seldom opens. 
The fuses, which are between the cir- 
cuit breaker and the motors, are rated 
at 1,600 amp., but blow on an average 
of twice a day. Usually two fuses blow 
out at once. A load test on the circuit 
showed that the current is about 400 
amp. We have tested for grounds but 
failed to find any. A Megger test 
showed about ten megohms throughout 
the circuit. I wish readers would give 
me their opinions as to the cause of this 


trouble. i; A. 
New York, N. Y. 


+: * * 


Operation of Three Generators 
in Parallel Gives Trouble 


We are having trouble in operating the 
following units in parallel: units A and 
B are steam-driven, Western Electric 
generators rated at 250 volts, 100 kw., 
250 r.p.m. They are six-pole machines, 
compound wound, with series shunt, but 
no interpoles. Unit C is a Diesel- 
driven Crocker-Wheeler generator, 
rated at 300 kw., 250 volts, 225 r.p.m. 
It is a compound-wound, eight-pole ma- 
chine with interpoles and series shunt. 

The equalizer cable from unit A to 
the switchboard is a 300,000 circ.mil 
cable 35 ft. long. The equalizer from 
unit B to the switchboard is a 300,000 
cire.mil cable 28 ft. long, and the 
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equalizer cable from unit C consists of 
two parallel 1,000,000 circ.mil cables 
150 ft. long. 

When units A and B operate in paral- 
lel, each takes its share of the load. 
When the load increases and unit C is 
put on the line, unit A begins to give 
trouble by not carrying its load. Vary- 
ing the field rheostat does not help. We 
increased the speed of this unit, which 
gave a little relief, but did not overcome 
the trouble entirely. I wish that some 
reader would tell me whether it is pos- 
sible to overcome this trouble by chang- 


ing the series shunt on unit A. If so, just 
how should I go about it? R. W. 


Garden City, L. I. 


*k * * * 


Determining Safe Speed 
of Flywheel 


T should like to know the maximum safe 
speed of a Corliss valve engine flywheel, 
which is 11 ft. in diameter and of cast- 
iron construction. It is shown in de- 
tail in the diagram. As will be seen, 
the rim joint consists of a shrink link 
and inward flanges, with two bolts each. 








fit 











\ 
SectionAA 


Side Elevation 


The hub is of the conventional split 
type, with four bolts. The engine and 
flywheel are about 25 years old, and 
the engine is direct-connected to a 
200-kw., direct-current generator, which 
it drives at a speed of 150 rpm. The 
load fluctuates from 25 per cent of rated 
load to 100 per cent of rated load. Any 
information that réaders can give me 


will be very much appreciated. W.H. 
New York, N. Y. 
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Reducing Speed of Slipring 
Motor 


We have a 5-hp., 440-volt, three-phase, 
1,135-r.p.m., Allis-Chalmers _ slipring 
motor whose rotor draws 44 amp. at 56 
volts. We want to have this motor 
operate with a speed range of 1,135 
r.p.m. to 5674 r.p.m., or a 50 per cent 
speed reduction. Can some reader tell 
me whether this range of speed can be 
obtained? Also, what value of resist- 
ance will be required in the rotor cir- 
cuit in order to obtain a speed of 5674 
r.p.m. ? 

Richmond, Va. 

‘+ & « 


Poor Reaction to 
Paint Finish 


We have finished the interior of our 
plant with Aluminum paint—applying 
it on ceiling, structural steel work, side 
walls, columns, etc., down to the floor. 
We like the appearance in general, but 
it does not altogether please us. There 
seems to be something missing and the 
reaction of this finish on our men is 
not what we had hoped for. Will some 
of the readers suggest what may be 
the trouble? A. Gc, R. 


Stamford, Conn. 
* * *K xX 


Trouble with Mica V-Ring 
of Commutator 


On the commutator of one of our mo- 
tors there is a space of 0.015-0.020 in. 
between the mica cone and commutator 
bars, and between the mica cone and 
V-ring, into which oil and carbon dust 
find their way and cause grounds and 
short-circuits in the commutator. I do 
not dare to draw the commutator bolts 
any tighter, for fear of breaking them 
or stripping the threads. We cannot 
spare this machine long enough to tear 
the commutator down; so I should like 
to know if there is any other way in 
which this trouble can be cured. I have 
tried to stop these crevices with shellac 
and a band of mica, but have not been 
able to effect a permanent cure. Is 
there any material that could be forced 


into these cracks to seal them? F. H. 
Albert, W. Va. 














ANSWERS Received to Questions Asked 





Preventing Brush Marks 
on Collector Rings 


One of the d.c. field collector rings on 
our three-phase, 375-kva. 440-volt 
alternator has several brush marks 
burned on its surface. Can any reader 
tell me how this can be prevented and 
what causes these marks to appear 
only on one ring? A.Z. 
Chicago, Il. 


tice to shift one brush nearer to or 

farther from the other brush before 
the collector ring is badly burned. This 
results in one brush resting on an un- 
burned surface, while the other one re- 
mains on the burned spot. Thus, there 
is always at least one brush in a position 
to carry the current and the ring tends 
to wear smooth until a second series of 
burned spots appear; then we move the 
brush back to its original position. 

To avoid excessive pitting of one ring 
it is the practice in some power plants 
to transpose the leads to the collector 
rings at regular intervals. 

Pui.ip N. EMiGH. 


|: answer to A. Z., we make it a prac- 


Chief Electrician, 
Byrne Gas Coal Co., 
Fairmont, W. Va. 


ITH reference to the question 
\ \ by A. Z., it is possible that at 

some time when this machine 
was shut down the collector rings were 
not disconnected from their direct- 
current source. It is surprising how the 
carbon brushes will heat up in a very 
short time under such conditions, and 
leave a mark on one ring at the position 
of each brush. 

It has been found that in many cases 
there is a tendency for only one ring 
to pit, and the pitting usually occurs at 
one or two points on the ring. Prac- 
tically all cases of this kind can be 
traced to imperfect contact between the 
brush and ring, either from vibration or 
from the ring not being perfectly true. 
The pitting is the result of arcing at 
the points where the brushes leave the 
ring. The trouble may be reduced some- 
what by reversing the current occasion- 
ally, but to prevent its occurrence the 
improper conditions should be corrected. 

Again, it has been found that the 
tendency to pit is much less with metal- 
graphite brushes than with carbon 
brushes. In consequence, replacing the 
carbon brushes on the collector rings of 
generators and motors with a_ semi- 
metallized brush has, in many cases, 
resulted in. considerable improvement. 

A factory representative told me sev- 
eral years ago that it is standard prac- 
tice to reverse the field connections of 
machines with collector rings at regular 
intervals, in order to equalize the wear 
on the negative ring. 

Another cause of flat spots on col- 
lector rings is badly worn bearings. 
One of the most common causes of flat 
spots is vibration, which makes the 
brush break contact with the ring, pro- 


ducing a flat spot on the surface. This 
condition is particularly troublesome if 
the vibration is of a periodic character, 
so that the contact of the brush is broken 
repeatedly at the same spot on the ring. 

Pitting may also be the result of un- 
equal expansion of the ring, as the ma- 
chine warms up. This fault is most 
likely to occur with spoked rings of 
light cross-section. In some cases the 
trouble may be corrected by grinding the 
rings after they have been heated up 
to the operating temperature. It is 
well, whenever possible, to perform this 
grinding operation at the full running 
speed of the machine. 

In one case in particular that comes 
to mind, a thorough examination of the 
rings and brushes of a machine that was 
giving trouble, showed that wear was 
due mostly to the current flowing out 
of the collector ring into the brush. The 
surface of this brush was coated with a 
heavy scale, whereas the surface of the 
other one was perfectly clean. A chemi- 
cal analysis of the dust collected from 
the brush-holders showed a copper con- 
tent of 32 per cent for the sample taken 
from the negative brush-holder and 14 
per cent for the positive brush-holder. 

These values do not, of course, nec- 
essarily show the relative wear on the 
positive and negative collector rings, but 
I believe they do show that the ring 
from which the current flows can be 
expected to wear out more rapidly than 


the other. H. J. AcHEE. 
Superintendent, Water & Light Department, 
Woodward, Okla. 





Method of 
Calculating Torque 


IT understand that the torque of a motor 
is expressed as the pounds pressure 
exerted at a distance of 1 ft. from the 
center of the armature. Is this cor- 
rect? Will someone also please tell me 
how to calculate the torque exerted by 
the shaft of a drum that is driven by a 
30-hp. motor (which has a torque of 
200 lb.-ft. at 800 r.p.m.) through a 


twenty-tooth motor pinion meshing 
with a 200-tooth gear? 
McKeesport, Pa. L.A. 


in his own mind as to the exact 

meaning of torque. Torque is 
the product of the pull as measured, 
usually in pounds, multiplied by the 
length of the lever as measured from 
the center of the shaft, usually expressed 
in feet. Torque is, therefore, expressed 
in pound-feet. The resultant of the 
pound-pull at 1-ft. radius is simply a 
rough way of expressing the value of 
torque. 

Torque may be calculated from the 
formula: Torque == (Horsepower 
33,000) rpm. xX 6.28 The 
torque of a 30-hp. motor revolving at 
800 r.p.m. is, therefore (30 33,000) 
— (800 * 6.28) = 197 pound-feet. 

The application of the gear reduction 
comprising a 20-tooth motor pinion and 


A in his own a L.A.J. is not clear 
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200-tooth gear will not change the 
torque developed by the motor, except 
for the inevitable gear friction loss. The 
only mechanical advantage of using a 
gear reduction is the fact that a greater 
pull is obtained at a slower speed. The 
product of the speed times the torque 
remains constant in any part of the ma- 
chine, if we neglect the gear losses. The 
actual pull on the shaft of the machine 
to which the 200-tooth gear is applied 
will be 200 — 20 times that on the 
motor shaft, whereas the speed in r.p.m. 
will be 20 — 200 times that of the motor. 
The product of the two foregoing values 
will, therefore, be: (200 ~ 20) X 
(20 — 200) = 1. In other words, the 
total torque has not been changed, re- 
gardless of how it is expressed. 


C. O. Von DANNENBERG. 
New York, N. Y. 





Method of Filling Holes 
in Laminations 


Will someone please tell me the best 
way to fill holes that are blown by 
grounds in the laminations of rotors 
and stators? 

Springfield, Ill. C.L.K. 


by the following suggestions : 

If the windings, bearings, etc., of 
his squirrel-cage motor are in good con- 
dition, practically the only other place 
for the trouble is in the joints connect- 
ing the rotor bars to the copper short- 
circuiting rings. The obvious remedy, 
of course, is to resolder or reweld these 
connections. 

An interesting case of trouble once 
came up in connection with a new motor 
that growled and refused to turn over. 
The trouble was eventually found to be 
due to the fact that the wrong rotor had 
been put in this motor at the factory. 
As this rotor had practically the same 
number of bars as there were slots in 
the stator, it could not start. Of course, 
if C. L. K’s motor ran properly before, 
the trouble is not likely to be due to 
the design of the rotor. 

I feel that his trouble is more likely 
to be due to high-resistance joints be- 
tween the endrings and rotor bars than 
anything else. 

Referring to his second question, a 
ground on the rotor or secondary of a 
slipring motor will if the motor is of 
recent design, act the same as a short 
circuit, because on modern large ma- 
chines it is customary to ground one 
lead or one of the sliprings. Of course, 
such a ground would have a bad effect 
only at starting, because when the motor 
is thrown over to full speed the winding 
becomes in fact a squirrel-cage winding, 
which is short circuited. 

A ground in a rotor which does not 
have a grounded lead or ring will not 
affect the operating characteristics, but 
on either type of rotor a ground creates 


Pirie ici C. L. K. will be helped 
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a safety and life hazard, because regard- 
less of the capacity of the protective 
devices connected in the stator supply 
lines, they cannot function as the rotor 
current is induced and is not fed 
through them. 

If the ground is on the external cir- 
cuit and on the same leg as the grounded 
lead of the rotor, the motor will refuse 
to start, as there is in effect an open 
circuit. 

If the grounded grid is not in the 
same leg as the grounded lead, a short 
circuit will be created which may injure 


the motor. Cart A. WAGNER. 
Denver, Colo, 
ee 


Raising Hot Water with 
Centrifugal Pump 


The following problem has caused con- 
siderable discussion in our plant and I 
should like to have the opinion of 
readers on it: Is it practicable to raise 
hot water with a centrifugal pump? 
The temperature of the water will be 
between 180 deg. F. and 200 deg. F. 
and the lift will be approximately 
34 ft. If it is practicable to pump hot 
water in this way, what precautions 
should be observed in installing the 
pump? Also, what are the troubles 
most likely to be encountered? Your 
advice will be greatly appreciated. 

Jeannette, Pa. H.L.W. 


tion, the pumping of hot water 

should be given careful considera- 
tion, particularly when the temperature 
is as high as 180 or 200 deg. F. Unless 
the pump is specially designed for this 
work I doubt if it can lift water 34 ft. 
at 200 deg. F., although it might do so 
at 180 deg. F. with the pump running at 
considerably reduced capacity. Even 
then the pump passages may tend to get 
filled with a mixture of vapor and water. 

A number of years ago the Worth- 
ington Pump & Machinery Corporation 
put on the market a two-stage cen- 
trifugal condensate pump which was 
specially built for handling hot water. 
The first stage of this pump eliminated 
vapors and air from the condensate, re- 
turning them to the hot well, while the 
second stage handled nothing but the 
pure hot water. The specifications of 
this pump called for close-grained iron 
pump casings, bronze impeller and 
bronze-covered shaft. 

Hot water tends to have more cor- 
rosive effect on iron than when cold, 
possibly due to the combined effect of 
the heat on the iron and the high 
velocity with which the water impinges 
on the iron surfaces of the pump. This 
trouble can be obviated to a large ex- 
tent by making certain parts of the pump 
out of bronze or brass, as recommended 
by the pump builder. 

Any reputable pump builder should be 
willing to make recommendations on a 
pump for this service, but he must know 
the average number of gallons of water 
to be pumped per minute, and the 
temperature of the water. 

Scotia, N. Y. R. F. EMErson. 


R ition, the p to H. L. W.’s ques- 
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What is Causing Trouble With 
This Commutator? 


We are having trouble with the brushes 
and commutator on a 125-kw. Crocker- 
Wheeler direct-connected generator in- 
stalled a year ago. About once a week 
a black spot appears on the commuta- 
tor, and the mica sticks up above the 
bars as though something were eating 
the copper away. I have turned the 
commutator down twice, ‘and use a 
commutator stone each week to cut the 
mica down even with the bars, but this 
gives only temporary relief. I have 
also tried using vaseline on the com- 
mutator and boiling the brushes in 
vaseline, as they chatter very badly at 
times and wear rapidly. I shall be 
grateful for suggestions from readers 
as fo how this trouble may be cured. 

Keltys, Tex. E. 


T HERE may be need of tightening 


up the commutator mentioned by 

E. R., or there may be unequal 
airgaps under the poles. I have seen 
black spots appear due to both of these 
causes. 

The mica should first be undercut, so 
that there can be no question about that. 
It can be done with a small, three- 
cornered file having the end broken off 
and then ground; or a hacksaw with the 
“set” of the teeth ground off can be 
used. 

Vaseline will stop chattering, but it is 
poor stuff to put on a commutator. 
Nothing should be used to lubricate a 
commutator. The brushes and com- 
mutator should attain a smooth polish 
without lubricant as there is usually 
enough lubricating material in the 
brushes. themselves. 

The reason the brushes chatter is 
probably because the angle of the brush 
with the commutator is too large. The 
brush-holders should be adjusted so 
that the angle that the brush makes with 
the commutator is smaller, and this 
process continued in steps until the 
chattering stops. 

The rotation should be against the 
brushes, so that the brushes can lift 
in the holders in case there are any 
high spots in the commutators. It is 
obvious that if the commutator runs 
“with” the brush, that is, in the direc- 
tion in which the brush points, the 
brush will be wedged in the holder, 
and, of course, cannot be lifted in case 
of high bars, or eccentricity of the 


commutator. Epwarp A. GIBBS. 
Boston, Mass. 


to be made is to determine whether 

the trouble always develops on the 
same bar. A prick punch mark placed 
on the end of the bad bar before stoning 
or turning will show this. If the same 
bar blackens each time look for the 
trouble in the armature winding, the 
connection to the bar, or in the bar 
itself. 

To determine whether the trouble is 
located in the armature, send a direct 
current from brush to brush through the 
armature while it is standing still, with 


Rt be mac to E. R., the first test 






suitable resistance to limit it, and take 
the drop from bar to bar with a milli- 


voltmeter. If this test shows nothing 
abnormal, look for a reversed coil by 
putting a voltmeter from bar to bar and 
breaking a small current in the field. 
Use a low enough current to prevent a 
high inductive kick on the break. See 
that each bar is tight in its place. 

By all means undercut the mica seg- 
ments and so stop the need of continual 
stoning to keep them flush. Excessive 
stoning is very destructive to commu- 
tator and brushes. Do not expect any 
real improvement from greasing the 
brushes, as the proper brushes, held in 
proper holders, will need no artificial 
lubrication, and such greasing may give 


serious trouble. E, D. CaRTER. 
Engineer, 

The Baylis Company, 

Bloomfield, N. J. 





Reducing Cost of 
Operating Siren 


In one of our open-air storeyards, we 
have a telephone connection energized 
by. a storage battery that has to be 
taken to the nearest town for recharg- 
ing. To attract the yard foreman’s 
attention we have a standard d.c. siren 
connected to the battery circuit through 
a relay operated by the telephone cir- 
cuit. This siren has an ascending, then 
a sustained note, and a descending 
note, but draws so much current that 
our battery is soon exhausted. 

What I want is a scheme of connec- 
tion for low-energy consumption, even 
though we sacrifice the sustained and 
the descending note in the siren, or 
your suggestions on some device that 
will be as effective as the siren, but less 
expensive to operate. 

Pine Ridge, N. D. E.H.E. 


H. E., presumably this open air 

storeyard has a 110-/or 220-volt 
lighting circuit. The best proposition 
would then be to trade in the present 
low-voltage siren for a 110-/or 220-volt 
one and, using the same relay, connect 
it across the lighting supply instead of 
across the storage battery. 

There is no other signalling device 
that gives the range of sound or the 
penetration of the siren. The ascending 
note is caused by the increasing speed 
of the siren, the pitch being governed 
by the rate of cutting the air, which is 
directly proportional to the siren speed. 
The sustained note occurs while the siren 
is at its constant maximum speed. The 
descending note is the result of the fall- 
ing speed after current has been cut 
off its motor. 

A 6-volt siren having a sound pene- 
tration of 4 mile or more should have 
an impulse current at starting of ap- 
proximately 30 amp., and a running 
current of 19 amp. The capacity of 
the storage battery, its condition and the 
care in charging that it receives de- 
termines how often it could operate such 


a siren. FRANK GILLOOLY. 
The Sterling Siren Fire Alarm Co. Inc., 
Rochester. N. Y. 


A iE, pres the question of E. 
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Can Formation of Static on 
Belts Be Prevented ? 


I should like to know if leather belts 
can be treated to prevent the formation 
of static electricity. Grounding by 
means of a comb or collector will drain 
off the charge, but I should like to 
prevent its formation, if possible. When 
belts are operating in the presence of 
explosive dust or fumes, I feel that 
there is always a chance of the dis- 
charge between the belt and a comb 
causing an explosion. If anyone has 
solved this problem, I shall be grateful 
for the details. 

Chicago, Ill. ECW: 


EPLYING to the question by 
R L. C. W., a half-and-half solution 
of glycerine and water applied to 
the belt will prevent the formation of 
static. The belt must be kept suffi- 
ciently moist at all times to serve as a 
conductor of electricity in which event 
there will be no static sparks of any 
consequence. 

Another method is to use a suitable 
helt dressing which will work its way 
through the belt and keep it moist, soft 
and pliable. Do not overdo the treat- 
ment, because the belt is liable to slip. 


W. F. ScHAPHORST. 
Mechanical Engineer, 
Newark, N. J 





What Causes These Belts 
To Wabble?’ 


We have several leather belts rang- 
ing from 4 to 8 in. in width that 
continually wabble across the faces of 
the pulleys in a way that is not only 
annoying, but makes me think that 
something is wrong. These belts are 
not overloaded and are running at 
moderate speeds. They appear to be 
in good condition, and I am unable to 
find the cause of the trouble. Can any 
reader tell me what would cause them 
to act in this way? Other belts oper- 
ating under practically identical con- 
ditions do not show any tendency to 
wabble. P.E.K 
Philadelphia, Pa. 


N A RECENT issue P. E. K. brings 
up for discussion, the question of belt 
wabble. 

I would suggest that he try nar- 
rower belts on these drives. Where 
belts are too wide for the work that is 
required it is very common for them to 
wabble across the face of the pulley; 
this is because the tension caused by 
the work does not draw them down 
over the crown of the pulley. I would 
suggest that he try a 3-in. belt in place 
of the 4 in., and a 6-in. belt in place of 
the wide belt. 

If it were my own case, and both 
belts were either singles or doubles, 
[ would put the 4-in. belt on in place 
of the 8 in. and find out whether it 
would carry the load—simply for the 
purpose of saving the purchase of an- 
other belt, although it is very likely that 
the 4-in. belt would not be large enough 
for the job. I have solved many similar 
problems in this way. 

F,. H. WILLARD. 
President, 


Graton & Knight Company, 
Worcester, Mass. 


Locating Short-Circuited Coils 
in A.C. Motors 


I shall appreciate it very much if 
readers will describe what they con- 
sider to be the simplest and _ best 
method of testing and locating short- 
circuited coils in three-phase, squirrel- 
cage induction motors. 

Cleveland, Ohio. NPB. 


N ANSWER to N.T.B.’s question, in 
[ecsine short-circuited coils, I have 

found that growler tests are not al- 
ways absolutely accurate, because in 
some cases the short circuit is not 
severe enough to make a_ noticeable 
difference in the ammeter reading, and 
the ammeter reading will sometimes in- 
crease when no short circuit exists, due 
to rust or varnish on the stator teeth. 

Therefore, it is my conclusion that 
the balance test is the best and most 
reliable. This test is made by passing 
low-voltage alternating current through 
each phase separately and measuring the 
amount of current thus flowing through 
each phase. If the current through one 
phase is greater than that through the 
others, a short circuit is indicated. 


RICHARD BROMLEY. 
Louisa, Ky, 


with the common, open-type motor it 

is usually sufficient merely to start 
the motor while cold and without load, 
and by exploring with the hand the de- 
fective coils can be located as they will 
become warm sooner than the others. 


[: REPLYING to N.T.B.’s question, 
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CONNECTIONS for testing pole-phase 
groups with compass while the stator 
winding is excited by direct current. 


If this test is inconclusive, the motor 
may be dismantled and tested with a 
growler. The procedure is to connect 
the growler coil to a suitable 110-volt 
a.c. supply capable of delivering at least 
30 amp. and drag the growler slowly 
around the inside of the stator. The ac- 
tion of the growler and the temperature 
rise of the faulty coil will show the 
location of the trouble. 

An ammeter in series with the growler 
will show an increased flow of current 
when the growler is placed over a 
shorted coil. At the same time, the 


other side of the coil will show an attrac- 
tion for magnetic materials. 

If a direct current supply is available, 
a good test for checking short circuits 
that encompass a pole-phase group can 
be made by using a compass and some 
suitable device such as a lampbank for 
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controlling the flow of current. Each 
phase winding may be checked sep- 
arately, or the connections may be made 
as shown in the diagram. 

When testing a single-phase winding, 
the compass needle should reverse its 
direction when moved from pole to pole 
around the inside of the stator, the 
changes corresponding in number to the 
number of poles in the motor. When 
connected as shown in the diagram this 
figure would be multiplied by three. 

The so-called phase balance test may 
be applied by taking the current in each 
motor lead while the stator is excited 
with some suitable, low-voltage, three- 
phase supply. This test would possibly 
not be satisfactory in case only a few 
turns of a coil are at fault. R.L. Pace. 
Hollywood, Fla. 





Eliminating Trouble With 
Relay Plungers 


Will some reader kindly explain the 
reason for the trouble I am having 
with inverse time limit relays? When 
making our semi-annual inspection I 
find our oil dashpots in which we use 
G. E. No. 21 oil, out of order. The 
plungers, after being in service a short 
time expand and by doing so will not 
rise when an overload comes on the 
motor. After putting the plungers in a 
lathe and using fine emery paper on 
them, they will work for a few months 
before the same trouble appears. By 
knowing what causes this trouble we 
can improve our operating conditions. 

Lewistown, Maine. C.E.K 


inspections, say, every two weeks in- 

stead of every six months, I believe 
he would find that if the relays were 
operated at each inspection, either elec- 
trically or by pulling up on the plunger 
stem, they would be more reliable. I 
have found that these relays have a 
tendency to stick even when the oil 
furnished by the manufacturer is used. 
The fit is so close that the slightest 
gumming will prevent operation. 

He probably knows the purpose of 
the needle valve at the bottom of the 
piston. This valve is set for ideal oper- 
ating conditions, which are seldom met 
in actual service, and probably will be 
found to be one-quarter open. I would 
advise opening the valve full and then 
if the relay trips too quickly, it may be 
reset by loosening the locking screw and 
lowering the plunger armature. This 
plunger should be locked; otherwise, the 
alternating flux has a tendency to rotate 
the plunger and make it inaccurate. 

Personally, I prefer an air-operated 
relay for the reason that the weather in- 
fluences the fluidity of the oil used, in 
oil-operated ‘relays and in case of ex- 
treme cold will prevent their operation. 
On the other hand, an air relay has its 
disadvantages if used in dusty places. 

If a bellows-type relay is installed, I 
would advise an occasional oiling of the 
bellows with neatsfoot oil. 


Gravy H. Emerson. 
Birmingham, Ala. 


[i C. E. K. would make more frequent 
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ANSWERS Received to Questions Asked 





Operation of Selsyn Motor 


I shall appreciate it if some reader will 
give me a simple explanation of the 
theory on which a Selsyn motor oper- 
ates, and mention some of its uses. 

Hollywood, Fila. R.L. 


NSWERING R. L., the Selsyn 
Amer which means a_ self- 
synchronizing motor, makes pos- 
sible positive, accurate and_ reliable 
control or communication between dis- 
tant points. In external appearance it 
resembles a fractional horsepower motor 
and consists of a single-phase rotor and 
a stator with a three-circuit winding; 
one unit is required for the sending 
station and one for the receiving station. 
The rotors at each station are 
excited with single-phase current from 
the same system and from the same 
line or from lines that have the same 
time phase, whereas the stator windings 
of the two stations are connected to- 
gether. If the rotor at the sending 
station is moved, the rotor at the re- 
ceiving station will immediately take 
up the same position relative to the 
stator at the same speed. 

Common uses for this equipment are 
as a water level indicator in reservoirs 
or tanks and for transmitting signals 
between points, as from switchboard to 
engine room. 

One of the first important uses was 
in connection with the operation of the 
Panama Canal locks to show gate posi- 
tions, water levels, and so on, to the 
operator at the control point. 

C. O. von DANNENBERG. 
New York, N. Y. 


ITH reference to R. L.’s ques- 
tion, Selsyn equipment consists 


essentially of two duplicate a.c. 
motors. They are so connected that the 
rotors of the two motors will always 
take the same relative position. If the 
rotor of one motor is turned clockwise 
to a position 5 deg. from the vertical, 
the other rotor will move to identically 
the same relative position. 

Each of these motors has three-phase 
stator windings connected together, but 
not connected to any external source 
of power supply. The rotor windings 
are single phase and are also connected 
together and receive excitation from an 
external a.c. supply. The single-phase 
current in the rotor of each motor in- 
duces voltages in the three-phase stator 
windings. 

If rotor A is in the same relative 
position as rotor B, the voltages balance 
each other and no current will flow. 
However, if rotor A is turned a certain 
amount, then the voltages become un- 
balanced and current flows, causing 
torque to be exercised on rotor B, which 
turns until it coincides with the position 
of rotor A. 

The further apart the rotors become 
with respect to each other, the greater 
the torque that exists for pulling them 
into coincidence again. If the rotors 
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were held apart through a large angle, 
and the excitation were applied, large 
currents would flow and the motors 
might burn up. However, in regular 
operation the rotors are not loaded be- 
yond their capacity to keep in syn- 
chronism. 

In use, one Selsyn motor is driven 
directly or through a gear or chain by 
the machine which is being operated. 
The other Selsyn is mounted near the 
operator. The driven Selsyn then 
really acts as a generator and drives 
the other one as a motor. These de- 
vices have been used for sending and 
receiving signals between switchboard 
and generator rooms in power stations, 
where neither location is visible to the 
other. 

The same principle has been applied 
to dry docks in connection with the 
flood valve motors, pump motors, etc. ; 
to bascule bridges to indicate positions 
of bridge leaves, road barriers, sidewalk 
gates, etc.; and also in connection with 
the steering of ships. With one Selsyn 
operated by the rudder and the other 
installed in front of the steering wheel 
and operating a suitable indicator, it is 
possible for the helmsman to know the 
exact position of the rudder. 

Scotia, N. Y. R, F, EMERSON. 





Exciter Loses Field 
Magnetism 


Part of the power for driving our plant 
is furnished by a waterwheel, and part 
by a 50-hp. synchronous’ generator 
which is used to carry part of the load 
on the waterwheel during periods of 
low water. A Westinghouse Type SK, 
3-kw,, 125-volt, 24-amp., 1,700-r.p.m. 
exciter is belted to the generator. Sev- 
eral times during low water the exciter 
has lost its magnetism and failed com- 
pletely. Low water does not affect the 
speed of either the generator or the 
exciter, nor is the generator loaded to 
capacity. On these occasions we have 
restored the fields by sending current 
from a 125-volt d.c. lighting generator 
through them. Will some reader please 
tell me (1) what makes this exciter 
fail, (2) how we can prevent it, (3) 
the best method of restoring the field 
magnetism in case it does fail again. 
Attawaugam, Conn. J.W 


SSUMING that J. W.’s exciter is 

A compound wound, I am inclined to 

believe that the series and shunt 

field coils have the wrong polarity ; that 

is, these fields are connected so that 
they are bucking each other. 

I am reasonably sure that if J. W. will 
take the speed of his generator and 
exciter at low water, he will find that 
the speed has dropped somewhat below 
normal. Assuming that the fields are 
opposed, with the same load at a lower 
speed and voltage, the series coils will 
become stronger than the shunt’ field, 
so that the field magnetism will be 
practically destroyed. In extreme cases 
the polarity of an exciter may reverse 
when the series and shunt field coils 
have opposite polarity. 

The method that J. W. used to restore 
the magnetism is practical and a very 
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Frequently an exciter can be 
made to build up by adjusting the rheo- 
stat to the normal operating condition, 
and then short circuiting the exciter at 
the main switch with a piece of wire. 


good one. 


Another method is as follows: With 
the machine idle, remove all of the posi- 
tive or all of the negative brushes, and 
with all of the resistance cut into the 
shunt winding, close the direct-current 
main switch, thereby energizing only 
the shunt field. Next, open the main 
switch slowly, so as to allow the arc to 
die out gradually. This is important, 
for it prevents a high voltage from be- 
ing generated, with the possibility of 
puncturing the field windings. 

H. J. ACHEE. 


Superintendent, Light & Water Dept., 
Woodward, Okla. 





What Meter Constant With 
Odd-Size Paper? 


We have a 5-amp. 110-volt, 2,000-kw. 
scale self-contained recording watt- 
meter which we purchased for use in 
our substation on a 2,200-volt, 600-amp., 
incoming circuit. Due to load expan- 
sion we replaced the 600-amp. current 
transformers, ratio 120 to 1 with 
1,000-amp. current transformers, ratio 
200 to 1. Our supply of 2,000-kw. scale 
paper is exhausted, but there is a quan- 
tity of 3,200-kw. paper which might be 
used before the direct scale paper can 
be obtained, however, that takes a 
multiplier. Will some reader, there- 
fore, settle these arguments? In the 
first place, shouldn’t the meter scale 
be 2,400 kw. instead of 2,000 kw.? 
Should the meter be calibrated for the 
new c.t.’s used? If the paper constant 
is not 1.25, what is it? Prove it. What 
should the correct paper scale be for 
direct reading? 

Bridgeport, Conn. J. E. M. 


N HIS question J. E. M. states that, 

“We have a 5-amp.,_ 110-volt, 

2,000-kw., self-contained recording 
wattmeter for use on a _ 2,200-volt, 
600-amp. circuit.” This statement is 
probably not true. The natural scale 
of this instrument as originally used 
would be 0-2,400 kw., but evidently the 
instrument was ordered from the man- 
ufacturer to have a scale of 0-2,000 kw. 
In order to get this scale, the calibration 
was not standard and the meter was 
calibrated for 833.3 watts, or 4.166 amp., 
instead of 1,000 watts and 5 amp. This 
made the instrument have a scale of 
2,000 kw. and answers his first question. 

In answer to the next question, the 
instrument should be recalibrated for 
the new current transformers in order 
to change it to a standard calibration 
of 5 amp. at 100 volts. 

Since this is a 4.166-amp., 100-volt 
meter, it has a natural calibration of 
833.3 watts at full scale. This wattage 
multiplied by the combined ratios of 
the 200 to 1 and 20 to 1 transformers 
with which the meter is now being 
used, will give a scale of 3,333.2 kw. 

If J. E. M. uses 3,200-kw. paper on 
an instrument reading 3,333.2 kw., his 
multiplier will be 1.041. 

R. E. Murpuy. 


The Esterline-Angus Co., 
Indianapolis, Ind. 
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ANUFACTURE of leather 
belting did not begin in this 
country until about the year 

1830. At this time and for a num- 
ber of years afterwards there was no 
difference in the leather used for 
harness, shoes or belting. It was all 
rough-tanned stock. The hides were 
tanned with oak bark, and the rough 
leather cut into long strips and joined 
with plain glue until 1895, when the 
chrome or mineral process of tan- 
ning hides made its appearance. 

In 1904 a crude waterproof leather 








Power I[RANSMISSION 


By Leather Belting 


By WILLIAM STANIAR 


Chairman of the Advisory Board, 
Power Transmission Association, 
Power Transmission Engineer, 

E. I. du Pont de Nemours & Company, 
and Subsidiaries, Wilmington, Del. 


belt was introduced—a leather belt 
that to a certain extent would resist 
the action of steam and water with- 
out separating at the laps and plies, 
or becoming soggy. This was the 
beginning of the era of waterproof 
leather belting. 

With industry constantly demand- 
ing something better, the special min- 
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eral or retan type of leather was 
introduced in 1910 for making highly 
efficient power transmission belting. 

The manufacture of leather belt- 
ing from the hide of the steer down 
through the processes of tanning and 
preparation of the tanned hide for 
power transmission purposes is a long 
and intricate process that need not 
be discussed here. Suffice it to say 
that after treatment for weeks or 
even months in chemical baths of 
different compositions the final proc- 
ess is stuffing or “currying.” The 
process of tanning converts the raw 
hide into leather and preserves its 
strength, but if it were not for the 
stuffing with animal oils and fats, 
termed “currying,” it would be unfit 
ior belting, because tanning leaves 
the leather hard, rough and unyield- 
ing. Currying makes the leather soft 
and pliable, thereby increasing its 
strength, resiliency and vitality. 

A “belting butt bend’ is the term 
used for that portion of the hide best 
suited for power belting. In prac- 
tice the belting butt bend extends 44 
to 48 in. from the root of the tail 
towards the head, and 24 in. on each 
side of the backbone of the hide. 
The diagram in Fig. 1 shows a com- 
plete hide indicating the butt bend 
and all other portions of the hide, 
with the uses made thereof. The 
butt bend is that portion of the hide 
where the fibers are closely and firm- 
ly knit and where the vitality is the 
greatest. It represents from 40 to 50 
per cent of the choicest part of the 
original hide, the remainder being 
shoulders, belly, flanks, head and tail. 

The real quality of a leather belt 
depends upon its being made from 
leather having fibers of firm texture 
and free from sponginess and loose- 
ness. This is governed to a great 
extent by the location of the belting 
strip in the butt bend. Generally, it 
is customary to consider first-quality 
leather belting as that portion which 


* * * Xx 


FIG. 1—THIS CHART of a steer hide 
shows the portions used for making power 
belting, and the uses suitable for all the 
remaining parts. 
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is cut within 15 in. on each side of 
the backbone of the hide. 

It is generally accepted that the 
firmest fiber texture of leather is to 
be found on or close to the backbone, 
and that a leather belt will run truer 
on the pulleys when cut equally strad- 
dling the backbone line of the butt 











length of the belt, but in placing 
them, all edges towards the backbone 
must be on one side and all edges 
towards the belly on the other. This 
procedure results in a straight-oper- 
ating belt on the pulleys. 

The strips of leather run from 
root of tail to shoulder and the usual 
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FIG. 2—METHOD of fabricating a single leather belt. The strips cut 
from the right and left sides of the “butt,” and known as “rights” and 
“lefts,’”’ are cemented together end to end and alternating right and left 


throughout the length of the belt. 


All edges toward the backbone are 


placed on. one side of the belt and the edges toward the belly on the other 
side, in order to produce a straight-running belt. 
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bend. Based on this fact, reputable 
manufacturers always cut strips for 
belting 8 in. wide and over strad- 
dling the backbone, or 4 in. on each 
side. To the layman or inexperi- 
enced user of leather belting certain 
wrinkles on the hair or grain side 
when doubled in may indicate the 
location of the strip in the butt. 
Coarse wrinkles, termed “piping,” 
designate low-cut leather, whereas 
fine wrinkles are indicative of back- 
bone stock. 

The process of building up the 
leather belt is a series of operations 
and includes matching for thickness 
so that the finished product will be 
of one thickness and balanced 
throughout its entire length; scarfing 
and tapering the ends of the strip to 
facilitate joining, because the lap or 
joint must have the same thickness 
as the body of the belt ; and squaring 
of the scarfed ends so that the joints 
will be even. Then the strips are 
ready for cementing by a regular belt 
glue, for a non-waterproof belt, or by 
a pyroxylin cement, tor a waterproof 
belt. 

Nature creates the material from 
which leather is made; therefore, the 
natural variations of the hide must 
be taken into consideration when 
building the belt; otherwise an ex- 
tremely crooked-running product 
would result. The strips of leather 
cut from the butt are from the right 
and left sides of the animal; there- 
fore, they are known as “rights” and 
“lefts.” In the building of a single- 
ply belt the strips are cemented to- 
gether end to end and must alter- 
nate right and left throughout the 
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FIG. 8—ALL leather belts should be run 
so that the point of the lap on the outside 
does not run into the wind. This diagram 
shows the relation of the laps of, A, single 
and, B, double belting to the running di- 
rection. 


* * *K * 


method is to join tail end to tail end 
and shoulder to shoulder. Fig. 2 il- 
lustrates this procedure. There is a 
difference of opinion on this point, 
however, and some manufacturers 
join the tail end to the shoulder and 
the shoulder end to the tail end. 

In the building up of a single-ply 
belt the lap is made as shown in Fig. 
3A. In building up a double or two- 
ply belt, single-ply belts are built up 
to the required length and the two 
strips are then cemented together. 
The laps are usually made as shown 
in Fig. 3B. 

The first, and most important, 
factor in belting economy is the se- 
lection of the proper type, width and 
thickness of belt for each installa- 
tion. The second factor is the cor- 
rect installation of the belt selected, 
and the third is the proper treatment 
and care of the belt while in service. 
Neglect of any one of these three 
factors will have a marked effect in 
reducing production and increasing 
power transmission maintenance 
costs. 





For example, Fig. 4 shows the re- 
sult of operating belting under severe 
conditions produced by chemical 
fumes. Use of the wrong type of 
belt here would be detrimental to 
continuous production, besides caus- 
ing high maintenance costs and short 
belting life. 

The following factors should al- 
ways be given serious consideration 
before any power transmission belt 
is selected and installed, because they 
are pertinent to all belt driving: 

1. Atmospheric conditions sur- 
rounding the drive, such as moisture, 
heat, steam, mineral oil or grease, 
presence of acid or alkaline sub- 
stances, grit, dust, and so on. 

2. Horsepower to be transmit- 
ted. 

3. Manner of load application. 

4. Ratio of driver to driven pul- 
ley. 

5. Diameter and speeds of pul- 
leys used. 





FIG. 4—THIS shows what exposure for 
six days to the fumes of nitric acid will 
do to an ordinary leather belt. 
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6. Center distance between 
driver and driven pulleys. 
7. Method of control. 
8. Angle of center line of drive. 
9. Nature of load (steady or 
fluctuating). 
10. Method of joining the belt. 
A detailed discussion of the types 
and tannages of belting available for 
different operating conditions was 
given in the articles on pages 540 and 
550 of the November, 1928, issue 
and need not be repeated here. Study 
of the data given in those articles 
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will help to prevent expensive mis- 
applications of power belting. 

In the care of belts one of the im- 
portant factors is the use of a suit- 
able dressing. There are a number 
of so-called belt dressings on the 
market, but the chief function of the 
average product is to make the belt 
stick to the pulley. This is a fallacy, 
because a belt does not pull its load 
by being stuck to the pulley. Its 
pulling power is based on its fric- 
tional qualities only. A sticky, resin- 
ous dressing not only retards this 
natural grip of the belt, but tends to 
destroy it. 

Leather belting should be dressed, 
but only with material that will pene- 
trate and lubricate its fibers, as the 
heat generated by transmitting power 
dries out the materials forced into 
the leather by the currying process. 
Proper dressings renew this material. 
In dry atmospheric conditions dress- 
ing every two or three weeks is not 
too frequent. 

The most effective results are ac- 














TABLE I—FACTORS FOR 
ARC OF CONTACT 

Arc of Awe Arc of re 

Contact | Factor | COmaCE| Facto 
120 0.81 170 1.02 
125 0.83 175 1.03 
130 0.85 180 1.05 
135 0.87 185 1.07 
140 0.90 190 1.09 
145 0.92 195 1.10 
150 0.94 200 1.12 
135 0.96 205 11S 
160 0.98 210 Li5 
165 1.00 215 1.17 


























A force B is acting down on the 
block, holding it to the table. If a 
force C is gradually applied to the 
block a point will finally be reached 
where the block will begin to move. 
The ratio between this force C, 
which is just enough to move the 
block, and the force B, is termed the 
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Value of the Number “R” 


FIG. 5—THE arc of contact of a belt can be determined from this chart. 
The factor R is found by dividing the difference in the diameters of the 
driver and driven pulleys, in inches, by their center distance in feet. 
Trace upward along the vertical line corresponding to the value of R to 
the intersection with the diagonal line; then read the are of contact in 


degrees at the left. 


horsepower rating of the drive can be determined from Table I. 


The correction factor. which must be applied to the 


For 


example, assume that the arc of contact is found to be 130 deg. Then the 
are factor for correcting the rated horsepower of a belt, based on the 
allowable effective pull and an are of contact of 165 deg., would be 0.85. 
In the case of an 8-in. medium double oak belt running at 3,000 f.p.m., 
the tables of rated horsepowers on page 000 show that it will transmit 


47 hp. 
39.9 hp. 
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complished by applying the dressing 
to the outer ply. This allows the ma- 
terial to work its way through the 
leather and does not give a slippery 
surface to the pulling side of the 
belt. If the pulley side is very dry a 
small amount of dressing should be 
applied to this face of the belt. 
Dressings can be applied while the 
belting is in operation, but it is bet- 
ter to slow the drive down somewhat. 

Coming now to the practical ap- 
plication of belting for the transmis- 
sion of power, the coefficient of 
friction is one of the chief factors 
to be kept in mind. The simplest 
way of describing this factor is to 
consider a block A resting on a table. 


With an arc of contact of 130 deg. it will transmit 47x0.85, or 
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coefficient of friction, Ff. That is, 
F=C+B. 

In the case of a belt running over 
a pulley the situation is complicated 
by the fact that the force pressing 
the belt against the pulley varies from 
a maximum value at the point where 
the belt leaves the pulley to a mini- 
mum at some point further back 
along the periphery. Hence, in cal- 
culating this value for such a case 
the average value of B must be used 
and this is difficult to determine. For 
all practical purposes, however, it is 
only necessary to remember that a 
high resistance to sliding is denoted 
by a high value of the coefficient of 
friction. 
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Manufacturers of belting have de- 
termined by test that the coefficient 
of friction for various leathers is as 
follows: 


New oak leathereg.................... 0.27 to 0.45 
Well-worn oak leathers.....0.35 to 0.60 
Special-tannage leathers..0.60 to 1.10 


Effective pull is another very im- 
portant factor entering into the trans- 
mission of power by belting. If a 
piece of belting is placed over a pul- 











ry sax 


FIG. 6—THE COMBINED centrifugal 
forces exerted by each particle of a belt 
in motion tend to stretch the belt and 
subject it to a tension that has the effect 
of lifting it away from the pulleys. At a 
speed of 10,000 f.p.m.: centrifugal force 
will about equal the normal tension of the 
belt, so that practically no power will be 
transmitted. 


+ + ea 

ley and equal weights are hung on 
each end of the belt, the pulley will 
have no tendency to revolve. How- 
ever, if a weight W is placed on one 
end and a smaller weight W, on the 
other, the pulley will tend to turn in 
the direction of the larger weight. 
Therefore, the tendency of the pulley 
to turn is measured by the difference 
between the two weights. Weight VW 
causes a certain tension, which is 
generally expressed by 7,, in one 
strand of the belt, whereas W, 
causes a smaller tension, expressed 
as 7.; the difference in tension of 
the two strands causes the pulley to 
revolve. 

When a belt is transmitting power 
the tension in one strand is greater 














TABLE II—POWER RE- 
DUCTION BY CENTRIFUGAL 
ACTION 
Per Cent Reduction 
nen spend J Gi ele 
aes Horsepower 
1,000 1 
2,000 + 
3,000 8 
4,000 15 
5,000 23 
6,000 34 
7,000 46 
8,000 60 
9,000 76 
10,000 95 

















than in the other because the driving 
pulley is continually winding it up 
and delivering it to the other. This 
difference in tension of the two sides 
of the belt is called the effective pull 
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and is generally referred to as T, — 
T, in belting calculations. 

Are of contact was briefly men- 
tioned in the preceding article in the 
January issue, but is important 
enough to warrant more detailed 
consideration. The horsepower rat- 
ings given in the tables to follow are 
based on an arc of contact of 165 
deg., a fair average for belt drives. 

It is evident that where a belt is 
driving from a small to a very large 
pulley on the average practical cen- 
ter distance, a much smaller amount 
of belt is in contact with the smaller 
pulley ; therefore, the capacity of the 
belt is lessened. The greater the arc 
of contact between the belt and the 
pulleys, the smaller is the tension re- 
quired to transmit any given amount 
of power; therefore a smaller belt 
may be used. 

Likewise, a smaller arc of contact 
makes necessary a higher tension 
and a larger belt. The arc of contact 
can always be increased if necessary 
by crossing the belt or installing a 
properly-located idler pulley. 

The arc of contact can readily be 
determined from the curve in Fig. 5, 
if the diameters of the two pulleys 
and the center distance in feet are 
known. When the arc is determined 
the correction factor is obtainable 
from Table I. 

When close calculation of the rat- 
ing of belts, particularly those trav- 
eling at medium to high speed, is 
necessary, lowering of the ratings 
through the action of centrifugal 
force must always be considered, al- 
though the actual decrease is not 
practically perceptible below speeds 
of 1,000 feet per minute. 

If a small weight is tied to a string 
and whirled around in a circular 
path, it exerts a pull upon the string 
in a direction straight away from the 
hand which holds it. This is called 
the centrifugal force of the weight. 
Similarly, each particle of a belt as 
it moves in a curved path around a 
pulley exerts a centrifugal force that 
acts straight away from the center of 
the pulley. The centrifugal forces 
of all the particles of the belt com- 
bine to create a tension which is felt 
throughout the length of the belt. 
This is usually called the centrifugal 
tension and is in addition to what- 
ever tension already exists in the belt. 

Thus in the horizontal drive shown 
in Fig. 6 there are at the left-hand 
pulley a great number of small forces 
acting to drag the belt toward the 
left, while at the right-hand pulley 
an equal number of forces tend to 

(Please turn to page 102) 
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TABLE III—HORSEPOWER ATING OF HEAVY SINGLE OAK BELTING 


11/64 IN. THICK 
Allowable effective pull in tight side per inch of width=45 | Ib. 























hie Velocity in feet per minute 

inches | 750 | 1,000) 1,250) 1,500) 1,800) 2,000) 2,500) 3,000) 3,500) 4,000} 4,500) 5,000 
1 1 1.36) 1.71) 2.03) 2.43) 2.7 | 3.4 | 4.1 | 4.8] 5.4] 6.1 | 6.9 
2 2 | 2.72) 3.42) 4.06) 4.86) 5.4 | 6.8 | 8.2 | 9.6 |10.8 |12.2 |13.8 
3 3 | 4.1 | 5.1] 6.1 | 7.3 | 8.2 {10.2 |12.3 |14.4 |16.2 |18.3 |20.7 
4 4 5.4 | 6.8 | 8.12) 9.72)10.8 |13.6 |16.4 ]19.2 |21.6 |24.4 |27.6 
5 5 6.80) 8.5 {10.1 |12.1 |13.5 |17.0 |20.5 |24.0 |27.0 |30.5 |34.5 
6 6 8.1 {10.2 |12.18)14.5 |16.2 |20.4 |24.6 |28.8 |32.4 136.6 |41.4 
7 7 9.5 |12.0 |14.21|16.91]18.9 |23.8 |28.7 |33.6 |37.8 |42.7 |48.3 
8 8 {10.8 |13.6 |16.2 |19.4 |21.6 |27.2 |32.8 |38.4 |43.2 [48.8 |55.2 






































The ratings in this and the following tables are based on 165-deg. arc of contact and 
are not corrected for the action of centrifugal force. 

For medium single oak 5/32 in. thick, figure 90 per cent of the above ratings. 

NotE.—Some manufacturers of leather belting allow 55 lb. effective pull, but for average leather 
belting, plant experience has proven 45 Ib. to be safer. 








TABLE IV.—HOSEPOWER RATING OF MEDIUM DOUBLE OAK 
BELTING 5/16 TO 11/32 IN. THICK 
____ Allowable effective pull in tight side per inch of width=65 Ib. 




















joiner Velocity in feet per minute 

inches | 500 | 850 | 1,000) 1,250} 1,500) 1,800) 2,000} 2,500) 3,000} 3,500) 4,000) 4,500] 5,000 
3 3 5 6 7.4, 9 10.6} 12 15 18 20 24 27 30 
3% |3.42| 5.8) 6.9) 8.6] 10.3] 12.3) 14 17 20.8} 24 28 31 35 
4 4 6.7| 8 10 12 14 16 20 34 24 25138 29)'59 39S 
5 5 8.5) 10 12:3) 14.7): 47-5) 20 24 30 35 40 44 49 
6 6 |10 12 15 18 21 24 30 35 41 47 53 59 
8 8 113-5) 15:5) 20 23.5} 28.5] 31.5) 40 47 55 63 71 79 
10 10 |17 20 25 30 35 40 49 59 69 79 89 99 
12 12 |20 23:.5| 30 35 42.5) 47.5) 60 71 83 95 1107 |118 
14 14 123.5) 28 34.5) 41 50 55 69 83 97 |110 |124 {138 
16 16 |26 31.5) 39 47 57 63 79 94 |110 |125 |142 [157 
18 18 (30 35 44 53 64 ‘fh | 90 {107 |123 {142 {160 {177 
20 20 = |33 40 49 59 v4 78 98 {118 {139 |158 {177 |200 
24 24 140 47 59 71 85 95 |118 |142 |166 |190 |212 |236 
30 30 {50 59 84 89 1106 |118 |147 |177 |206 |236 |266 {300 









































For light double oak 1/4 to 5/16 in. thick, figure 90 per cent of the above ratings. 

For heavy double oak 3/8 in. thick, figure 110 per cent of the above ratings. 

NotE.—Some manufacturers of, leather belting allow 80 Ib. effective pull, but for average 
leather belting, plant experience has proven 65 Ib. safer. 








TABLE V.—HORSEPOWER RATING OF HEAVY SINGLE SPECIAL- 


TANNAGE BELTING 12/64 TO 14/64 IN. THICK 
Allowable effective pull in tight side per inch of width=50 Ib. 















































5 Velocity in feet per minute 

Width of belt, 

inches 650 | 850 | 1,000} 1,250} 1,500} 1,800} 2,000) 2,500} 3,000] 3,500) 4,000 
De Bb ochal ce ee. Dy) Ye ae tee ee fe 3.8 14.5 15.3 16.1 
er 193) 1261 19) 2281S | 33S | 4381 927 15026) 7.5 
SOc otc Aisat 1.48) 1.92) 2.3 | 2.8 | 3.4 | 4.1] 4.5 | 5.6] 6.8 | 8.0] 9.1 
Be face aseus 20.1 2:6 | 3:0 173.3) 4:5 15:44 6:20 | 1:5:] 921-1106 12250 
Ne ss. toy in lal aed 2:46] 3.2 | 3°58 | 4-58 | 5.7 16.8 | 726 | 9-4 [14 18.3 115.2 
meas A hices 3:0 4.329 (455.1 3.7 | 658: 1 622 4°91 111-4 143-7 19650 118.2 
ote ee 14.0] 5.1 | 6.0 |] 7.6 | 9.1 |11.0 {12.0 |15.2 |18.2 |21.2 |24.1 





For medium single special-tannage 5/32 in. thick, figure 90 per cent of the above ratings. 








TABLE VI—HORSEPOWER RATING OF DOUBLE SPECIAL-TANNAGE 


BELTING 5/16 TO 11/32 IN. THICK 
Allowable effective pull in tight side per inch in width=70 Ib. 
























































wine Velocity in feet per minute 

of belt, 

inches | 500} 850} 1,000} 1,250) 1,500} 1,800) 2,000} 2,500) 3,000} 3,500} 4,000) 4,500) 5,000 
2 2.11 3.6) 4.2) 5.3] G74) 7-6] 8.5) 10.6) 12.6) 15.0) 1720) 19-0) 21.0 
216 | 2.7) 4.5| 5.3] 6.6) 8:0] 9.5) 10.6) 13.2] 16.0) 18.5] 21.0] 24.0) 26.5 
3 3.2} 5.41 6.4) 8.0] 9.6) 11.5] 12.8) 16.0} 19.0) 22.0} 25.0) 29.0) 32.0 
3% | 3.7| 6.3] 7.5] 9.3) 11.1) 13.4) 15.0] 18.5) 22.0) 26.0] 30.0) 33.5] 37.0 
4 4.2) 6.2} 8.5) 10.6] 12.8] 15.3) 17.0) 21.0) 25.0} 30.0) 34.0) 38.0} 42.5 
5 5.3] 9.0} 10.6) 13.2] 16.0! 19.0} 21.0} 26.5) 32.0] 37.0) 42.0) 48.0) 53.0 
6 6.4/10.8} 12.8) 16.0} 19.0} 23.0} 25.0) 32.0) 38.0) 45.0) 51.0] 57.0) 64.0 
8 8.5)14.5}) 17.0) 21.0} 25.0] 30.0} 34.0) 42.0) 51.0) 60.0) 68.0} 76.0) 85.0 
10 10.6/18.0} 21.0} 26.5} 32.0] 38.0} 42.0) 53.0) 64.0) 74.0) 85.0] 96.0/106.0 
12 12.7/21.6} 25.0] 32.0) 38.0) 46.0) 51.0) 64.0) 77.0] 89.0]/102.0)115.0)127.0 
16 17.0/29.0] 34.0} 43.5] 51.0} 61.0) 68.0) 85.0/102.0/118.0/136.0)/152.0/170.0 
18 19.2}32.5} 38.0) 48.0} 57.0] 69.0] 76.0) 95.0)115.0/134.0)153.0]/172.0)190.0 
20 21.0/36.0| 42.0} 53.0] 64.0) 76.0) 85.0)107.0)128.0)150.0)170.0/190.0/210.0 
24 25.5143.0] 51.0) 64.0] 76.5) 92.0/102.0)127.0)152.0)178.0)}204.0|230.0)256.0 





For light double special-tannage 1/4 to 5/16 in. thick, figure 90 per cent of the above ratings. 
For heavy double special-tannage 3/8 in. thick, figure 110 per cent of the above ratings. 
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Electrical 


NDIVIDUAL measuring instru- 
| ments are quite easily connected 

into circuit, but with more 
complicated power measurements, in- 
volving the use of several instru- 
ments, the connections become more 
involved and difficult to remember. 
Furthermore, unless the proper pre- 
cautions are taken and the work cor- 
rectly carried out the results may be 
inaccurate, and expensive equipment 
may be damaged as well. 

Before discussing the instruments 
and connections employed in making 
the various electrical measurements 
that may be required in industrial 
plant work, it should be noted that 
the conductors used in making the 
tests and the details of making the 
connections to the instruments are 
worthy of more attention than they 
oftentimes receive. 

The size of the conductor to be 
used depends upon the nature of the 
test. For voltage measurements con- 
ductors of No. 18 to No. 14B&S 
gage are sufficient, the latter being 
best where the leads are long, 10 ft. 
or over. For current measurements 
the size of the conductor will depend 
upon the amperes to be carried. The 
ampere-carrying capacity of the dif- 
ferent sizes of copper conductors can 
be found in the National Electrical 
Code or any good handbook. 

For temporary connections where 
short lengths are used (20 ft. or less) 
the current values given in the wire 
tables may be increased by 33 1/3 


* OK 


rIG. 1—ALTERNATING- or direct-current voltmeter used without a mul- 
Fig. 2—Alternating-current volt- 
meter used with a potential transformer for circuits of more than 750 


tiplier for circuits of 750 volts and less. 


How to Connect and Use 






‘Testing Instruments 


By E. S. LINCOLN 


Consulting Engineer, 
New York, N. Y. 





WITHOUT his stetho- 
scope and other instru- 
ments, any physician would 
find it extremely difficult, if 
not impossible, to diagnose 
the ills of his patients. To 
the plant engineer electrical 
testing instruments likewise 
provide the only means of 
determining facts essential 
to the efficient operation of 
electrical systems and equip- 
ment. In this article the 
author discusses the proper 
methods of connecting and 
using the measuring instru- 
ments that are ordinarily em- 
ployed in industrial work. 











per cent when the conductors are ex- 
posed to free air and are not coiled. 
The insulation required on the wire 
will depend upon the voltage of the 
circuit and the conditions under 
which the measurement is being 
made. 

Conductors should be thoroughly 
cleaned where they are placed under 
the binding posts of the instrument, 
and the posts should be screwed up 
tightly when the connections are 


* Ok * OK 


should be connected as shown here. . 
provided with an external shunt it should be connected this way. 
—When measuring heavy currents an a.c. ammeter must be connected 


made. Where connecting links are 
used in current coils of wattmeters 
or ammeters, care should be used to 
see that they make good contact and 
are tightly screwed in place. The 
uninsulated ends of the conductors 
should not be left longer than nec- 
essary. 

When preparing conductors for 
use with an instrument it is a good 
plan to stiffen the ends of small, 
stranded conductors by coating them 
with solder. In the case of small 
and medium-sized solid conductors 
the exposed end may be stiffened and 
the contact surface increased by dou- 
bling the wire back on itself for a 
short distance. 

In test work it is good practice to 
make the connection to the source of 
supply last. All complicated connec- 
tions should be made on paper first 
and later checked, preferably by a 
second party, before the current is 
turned on. Proper fuse protection 
should be provided in all cases. 

The name of an instrument indi- 
cates the electrical quantity it will 
measure when properly connected to 
the circuit that is to be tested. Other 
types of instruments, such as 
graphic, integrating, switchboard and 
so on, are connected in the same way 
as are indicating instruments, and the 
same diagrams may be used. 

V oltmeters—The voltmeter is con- 
nected into the circuit as shown in 
Fig. 1. This connection is the same 
for any type of voltmeter, d.c. or 


* 


Fig. 4—When a d.c. ammeter is 
Fig. 5 
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volts. Fig. 8—This d.c. ammeter is provided with an internal shunt and to the line through a current transformer. 
> 
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a.c. The points a and b represent 
that portion of the circuit where the 
voltage is to be measured. With 
voltmeters having several scales it is 
important that one lead be connected 
to the common terminal and the 
other to the terminal having the 
proper range. Connecting the leads 
to the wrong terminals of a volt- 


For measurements on circuits hav- 
ing a voltage difference greater than 
750 volts, a potential transformer 
should be used as shown in Fig. 2. 
Multipliers used on high-voltage cir- 
cuits are undesirable, as they do not 
insulate the instrument from the cir- 
cuit under measurement. As the po- 
tential transformer is used to reduce 


increase the primary voltage twenty 
times; that is, 2,200 * 20— 44,000 
volts, which would ruin the volt- 
meter and transformer itself. 

Fuses of small capacity, 0.5- to 
l-amp. rating, should be used to pro- 
tect the potential circuit of volt- 
meters. 

It may be mentioned in passing 
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FIG. 6—THESE are the internal connections of a single-phase watt- 
Fig. 7—Measurement of watts in a two-wire d.c. 
(Watts equal volts multiplied by 
Fig. 8—Measurements of watts in a three-wire d.c. circuit 
Fig. 9—Single-phase watt- 
meter connected directly to a two-wire d.c. or single-phase a.c. circuit 
Fig. 10—Measuring power on a d.c. or single-phase 
a.c. circuit, with the current and voltage coils of the wattmeter con- 
This gives a total current capacity equal to the 
Fig. 11—Measuring power on 


meter. 
means of an ammeter and voltmeter. 
amperes). 
by means of two ammeters and a voltmeter. 


of 750 volts or less. 


nected in multiple. 
capacity of both coils of the instrument. 


* * *K * 


meter will give inaccurate readings 
and may result in the instrument be- 
ing burned out, if the series resist- 
ance is low. 

The question of polarity need be 
considered only when using a per- 
manent-magnet, movable-coil instru- 
ment on a d.c. circuit. 

If a multiplier is used for extend- 
ing the range of the voltmeter scale 
it should be connected at X, as shown 
in Fig. 1. 
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circuit by 


systems, 


* 


the voltage, or step it down, great 
care should be used to make sure 
that it is properly connected to the 
circuit. 

A standard potential transformer 
rated at 2,200 volts on its primary 
or high-voltage side and 110 volts 
on its secondary or low-voltage side 
has a ratio of 20 to 1. It is obvious 
that connecting this transformer sec- 
ondary (110-volt side) to the high- 
voltage circuit (2,200 volts) would 





a d.c. or single-phase a.c. circuit with the current coils of the wattmeter 
connected in series and the voltage coils in parallel. 
should not exceed the capacity of each individual current coil. 
scale reading must be multiplied by 0.5. 
of measuring power on d.c. or single-, two-, or three-phase, three-wire 
750 volts or less. 
potential circuit connected directly to the line and the current coils con- 
nected through a current transformer. 
with both current and potential transformers for measuring power on 
high-voltage, single-phase circuits. 


The total current 
The 
Fig. 12—Two-wattmeter method 
Fig. 18—Single-phase wattmeter with the 


Fig. 14—Single-phase wattmeter 


* OK 


that insulated test clips are very con- 
venient when making voltage meas- 
urements. 

Millivoltmeters—T hese instru- 
ments are connected in exactly the 
same manner as a standard volt- 
meter, but are supplied with special 
leads with which the instruments are 
calibrated. These leads should al- 
ways be used with the instruments 
if accurate results are required, as 
they form part of the instrument 
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circuit. Millivoltmeters are extreme- 
ly delicate and great care must be 
taken in connecting them into the 
circuit and using them. 
Ammeters—Unlike the voltmeter, 
the ammeter is connected in series 
with the circuit, as it measures cur- 
rent strength. Direct-current amme- 
ters are made with both internal and 





coil instruments, polarity must be 
taken into consideration when mak- 
ing measurements on d.c. circuits. 
Alternating-current ammeters are 
connected in the same way as d.c. 
ammeters when the voltage of the 
circuit is not over 750 volts. Cur- 
rent measurements on high-voltage 
circuits are made in connection with 


rent transformers are also used on 
low-voltage circuits in measuring 
large currents beyond the range of 
self-contained ammeters. Ammeters 
used with current transformers have 
current coils capable of handling a 
maximum of 5 amperes. 
Conductors connecting the current 
transformer and the ammeter should 
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FIG. 15—MEASURING power with polyphase wattmeter d.c., three-wire 
or single-, two-, or three-phase, three-wire circuits of 750 volts or less. 
Fig. 16—Measurement of power on single-phase circuit, using current 
and potential transformers with the current coils of the wattmeter con- 
nected in multiple. Fig. 17—Power measurement on single-phase circuit 
using current and potential transformers, with the current coils of the 
polyp wattmeter connected in series. Fig. 18—Power measurement 
on three-wire, single-phase, two-, and three-phase circuits, using both 
current and potential transformers with a polyphase wattmeter. 


Fig. 19—Connection for two-phase, four-wire system of 1750 volts or 
less, using two single-phase wattmeters. Fig. 20—Power measurement 
on two-phase, four-wire system, using two single-phase wattmeters with 
current and potential transformers. Fig. 21—Using two single-phase 
wattmeters with current and potential transformers for measuring power 
on single-, two- and three-phase, three-wire circuits. Fig. 22—Measur- 
ing power with polyphase wattmeter on two-phase, four-wire, a.c. cir- 
cuits of 750 volts or less. Fig. 25—Measuring power on two-phase, four- 
wire circuit, using both current and potential transformers. 





* * 


external shunts, the difference being 
due to the location of the shunt with 
reference to the instrument, as 
shown in Figs. 3 and 4. 

When using ammeters having ex- 
ternal shunts it is very important to 
use the leads with which the instru- 
ment was calibrated. The use of 
other leads having a different resist- 
ance will cause an error in the in- 
strument reading. 

With permanent-magnet, moving- 


* * 


a current transformer connected as 
shown in Fig. 5. The current trans- 
former insulates the high-voltage line 
from the instrument circuit and at 
the same time reduces the current 
flowing in it. 

The line side of a current trans- 
former is termed the primary; it is 
the high-voltage or high-current side, 
or both. The instrument side of the 
current transformer is termed the 
secondary or low-current side. Cur- 
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not be less than No. 14 B & S gage 
for short runs. For connections 
more than 10 ft. long, No. 12 gage 
is recommended, and for lengths of 
20 to 30 ft. No. 10 gage should be 
used. 

Milliammeters—What has been 
said about ammeters also applies to 
milliammeters. This matter of clean 
conductor contact is very important 
with this instrument, which naturally 
has a comparatively high resistance. 
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FIG. 24—USING three single-phase wattmeters connected for measuring 
power on a four-wire, three-phase circuit of 750 volts or less. 


Fig. 25— 


single-phase wattmeters, two ammeters and one voltmeter. 
Power factor measurement on two-, or three-phase, three-wire circuit, 


Fig. 31— 







Measurement of watts on a three-phase, four-wire system, using three 
single-phase wattmeters with current and potential transformers. Fig. 
26—Connection for using multiplier with a single-phase wattmeter on a 
two-wire d.c. or single-phase a.c. circuit. Fig. 27—Connection for poly- 
phase wattmeter used with multiplier on a two-wire, d.c. or single-phase 
a.c. circuit. Fig. 28—Connections for using polyphase wattmeter with 
multiplier on three-wire, single-, two-, and three-phase circuits. Fig. 29 
—Method of connecting a power factor meter for use on a single-phase 
circuit, 110 or 220 volts. Fig. 30—Measuring power factor on a balanced 
three-wire, two- or three-phase circuit of 750 volts or less, using two 


* * * * 


using two single-phase wattmeters with current and potential transform- 
ers, two ammeters and one voltmeter. Fig. 32—Connections of phase 
angle meter for measuring the angular difference in phase between two 
circuits. Fig. 88—Short-circuiting switch for use in testing motors when 
it may be desired to cut out quickly both ammeters or the running cur- 
rent ammeter only. Fig. 34—Short-circuiting switch connected for motor 
testing so that either the starting or running current ammeter can be 
cut out at will. Fig. 35—Transformation ratios obtained with inserted- 
ae, type current transformer using one, two and four turns of the 
conductor. 


* * * Xx 


Watimeters—Wattmeters contain 
both current and potential circuits 
and are supplied in both single and 
polyphase types. In Fig. 6 are 
shown the internal connections of a 
single-phase wattmeter. The com- 
mon potential binding post is marked 
= and the low-scale post “L,” with 
“H” marking the high-scale post. 

In Figs. 7 to 8 inclusive are shown 
the methods of connecting wattme- 
ters to two- and three-wire direct- 
current, two- and three-wire single- 
phase, and three-, and four-wire, 
three-phase circuits. 

It will be noted in these connec- 
tion diagrams that the potential cir- 
cuits are connected on the load side 
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of the wattmeter current coils. With 
these connections the actual load 
voltage is impressed directly on the 
wattmeter circuit, but the reading 
also includes the power consumed by 
the potential circuit of the instru- 
ment, which amounts to only two or 
three watts and, therefore, is so small 
that it can be neglected in most meas- 
urements. 

If a correction must be made for 
this wattmeter loss it is much more 
easily determined than the loss in the 
current coils, which would be in- 
cluded in the readings if the poten- 
tial connections had been made on 
the source side of the wattmeter cur- 
rent coils. 


In the event that the wattmeter 
loss of two or three watts cannot be 
neglected in comparison to the power 
being measured, the quickest method 
of determining this loss is to open 
the load circuit and read the instru- 
ment, which then indicates the loss 
in the potential coils directly. 

Power Factor Meter—Connections 
for measuring the power factor on a 
two-wire, single-phase system of 750 
volts or less, are shown in Fig. 29. 
For a two-phase, four-wire system 
use two single-phase power factor 
meters, measuring each phase sepa- 
rately, The power factor meter 
should be connected as shown in Fig. 
29 on this page. 
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Fig. 30 shows the connections for 
measuring power factor of three- 
phase and two-phase, three-wire cir- 
cuits of 750 volts or less. In Fig. 31 
are shown the connections for meas- 
uring power factor under the same 
conditions as above, when instrument 
transformers are employed. 

Frequency Meters—These instru- 
ments are connected directly into the 
circuit in the same way as voltme- 
ters, shown in Fig. 1. When it is 
necessary to use a potential trans- 
former the method of connection is 
the same as shown in Fig. 2. 

Phase Angle Meter—The phase 
angle instrument differs from the 
power factor meter in that it meas- 
ures the angular differences, instead 
of the cosine of the angle, between 
a current and a potential. The scale 
of the power factor meter does not 
go below 0.5, whereas the phase 
angle instrument has four scales em- 
braced in a 90-deg. arc, permitting 
readings of 0 to 360 deg. This in- 
strument is connected as shown in 
Fig. 32. 

Short-Circuiting Switches — The 
use of short-circuiting switches is 
recommended in connection with 
ammeters and current coils of watt- 
meters in order to protect them 
against heavy accidental overloads. 
These switches should be of suffi- 
cient capacity to carry the entire cur- 
rent and should be in the open 
position only when readings are to be 
taken. It is important to make sure 
that the current coils and not the 
potential coils are being short cir- 


cuited. Contact keys usually sup- 
plied on portable voltmeters will 
answer as a switch for these instru- 
ments. If the voltmeter is not pro- 
vided with a contact key, a 5-amp. 
snap or single-pole knife switch can 
be used. 

Connections of _ short-circuiting 
switches for use in motor testing are 
shown in Figs. 33 and 34. 

Current Transformers — Current 
transformers of the inserted-primary 
type should be connected as shown in 
Fig. 35. It should be noted that 
when the conductor passes around 
the opposite side of the transformer 
its direction of winding must be 
changed in order that all parts of the 
conductor starting from one end 
shall pass through the hole in the 
same direction. (See the 200- to 
5-ratio, inserted-primary type current 
transformer using four turns of the 
conductor, at the bottom of Fig. 35.) 

It is necessary to be very careful 
of all secondary connections, making 
certain that there is no possibility of 
the circuit being broken when the 
current is on. Short-circuiting 
switches on the secondary side of 
current transformers should remain 
closed until all secondary connections 
are made, but opened before the cir- 
cuit is alive and reclosed when the 
measurement has been completed. 
Opening the secondary circuit when 
the primary circuit is alive will pro- 
duce a high voltage, which may be 
dangerous to the operator and will 
affect the accuracy of the readings. 

If an open circuit in the secondary 
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accidentally occurs while the trans- 
former is connected to the line, the 
original accuracy can be restored by 
passing an alternating current of 2 
or 3 amp. (at any commercial fre- 
quency) through the secondary and 
very gradually reducing the current 
to zero. The primary circuit should 
be left open while this is being done. 

Potential Transformers—W hen 
two or more potential transformers 
are used on the same system and it 
is desired to know their relative 
polarity, this may be determined by 
connecting the secondaries in series 
and exciting the primary with line 
voltage or less. If the secondary 
voltage on the transformer is double 
that of a single transformer it is ob- 
vious that they are connected in 
series. If there is practically no 
voltage existing between them they 
are connected so that they are buck- 
ing or opposing each other. 

Most portable instrument trans- 
formers are marked for proper 
polarity with a = on the primary 
and a corresponding ~ on the sec- 
ondary. This marking indicates that 
if at any instant current enters the 
= primary terminals, current is leav- 
ing the + secondary terminals. 

Never leave a portable potential 
transformer in circuit when not in 
use, because a severe surge might oc- 
cur and injure the windings. 

The calculation and interpretation 
of the results obtained by the use of 
electrical measuring instruments will 
be discussed in an article to appear 
in an early issue. 


Fourth Midwest Conference and Power Show 


HE fourth annual midwest 
Power Conference will be held 

in connection with the Midwestern 
Engineering and Power Exposition 
(Chicago Power Show), at the Coli- 
seum, Chicago, Ill., Feb. 12 to 16. 
The conference will be sponsored 
as before by the local sections and 
regional divisions of the following 
societies: American Institute of 
Electrical Engineers, American Soci- 
ety of Civil Engineers, American So- 
ciety of Mechanical Engineers, 
American Institute of Mining and 
Metallurgical Engineers, National 


Electric Light Association, Western 
Society of Engineers, National Safe- 
ty Council, American Society of 
Heating and Ventilating Engineers, 
American Society of Refrigerating 
Engineers. 
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Official hotel headquarters will be 
at the Palmer House, where the en- 
tire fourth floor has been reserved 
for meetings, lunches and receptions. 
Meetings are open to all persons in- 
terested, regardless of membership 
in the sponsor societies, but partici- 
pating members must conform to reg- 
istration rules. ; 

The latest ideas in power work 
will be presented during the four- 
day meeting. Several sessions are 
planned to cover specialized activ- 
ities such as heating, refrigerating, 
mining, electrical transmission and 
application, ventilation and coal util- 
ization. Leaders of prominence in 
the various societies will be invited 
to participate by providing original 
papers or leading in the discussion. 
This meeting will have a wide appeal 


for all Plant Engineers, as it pro- 
poses a broad program of activities 
in many different fields. 

One of the outstanding features of 
the Power Show will be the co-ordi- 
nating of exhibits of the same class. 
This is being tried for the first time 
and will make the inspection of the 
hundreds of exhibits a matter of 
simplicity and time saving. In pre- 
vious shows, exhibits have been ar- 
ranged without any regard to classi- 
fication, making it extremely difficult 
to find exhibitors and resulting in not 
only wasted time but in complete 
failure to see important exhibits. 
Now, for the first time, groupings of 
allied products will give a better pic- 
ture, allow more time in the desired 
zones, and eliminate the time wasted 
in needless search. 
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What goes on inside the 





D.C. ELECTRO-MAGNET 


When Operating Contactors 
and Similar Equipment 


used extensively in control ap- 

paratus for operating contac- 
tors, relays, brakes and the like. 
Familiar as magnets are to every 
electrical operator there are some 
characteristics of these devices that 
are likely to be overlooked by persons 
using them. 

In their present form, magnets in 
use today represent a great deal of 
study and experiment to determine 
the laws and principles that govern 
their operation. As a result of this 
work many improvements have been 


FH tscie - MAGNETS are 














Fig.A 


made in their design, which in turn 
have improved the operating charac- 
teristics: In fact, a number of years 
ago engineers did not know how to 
make successful a.c. magnets; now 
very satisfactory magnets, even in 
large sizes, are available for use on 
a.c. circuits. 

In order that the performance of 
magnets under different conditions 
can be more easily understood, it will 
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Fig.B 


THREE STAGES in the operation of 
a d.c. magnetic contactor. Diagram 
A shows the position of the parts 
when the contactor is open. In B the 
contactor is shown partially closed, 
with the contacts just touching. In 
this position the magnet must exert 
considerable additional pull in order to 
seal the contactor closed. The con- 


tactor is shown entirely closed in 


diagram C. 
x a -& 


be necessary to discuss briefly some 
of their elementary properties. 

The pull of any magnet is propor- 
tional to the square of the flux den- 
sity. If we assume that there is a 
certain number of lines of force per 
square inch of area in a magnet core, 
and by increasing the current in the 
coil we are able to double the number 
of lines per square inch, we will get 
four times as much pull out of the 





magnet. If we keep the lines of 
force per square inch the same and 
increase the diameter of the core we 
will increase the pull directly in pro- 
portion to the increased area. 

If the total number of lines of 
force remains constant and we change 
the shape of the polepieces so that the 
lines of force are concentrated in a 
smaller area, we will increase the pull, 
as the square of the flux density in 
the smaller area increases faster than 
the loss in the remaining area. 

A magnet is designed to do work, 
either in closing a contact or in re- 



































Fig.C 


leasing a brake. The work which it 
does is a product of the pull multi- 
plied by the distance traveled. The 
pull is proportional to the square of 
the flux, so that we are always inter- 
ested in the magnetic flux developed 
between the poles of the magnet. 
This magnetic flux is equal to the 
magnetizing force divided by the re- 
sistance to the flow of magnetism in 
the circuit. It is exactly the same 
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relation that exists in an electric cir- 
cuit, where the current is equal to the 
volts divided by the resistance. The 
magnetizing force is equal to the 
amperes flowing in the coil multiplied 
by the number of turns in the coil, or 
the ampere-turns. 

If we assume that the line voltage 
and current remain constant, the 
magnetizing force can be increased 
only by putting more turns on the 
coil, which means using larger wire 
so that the resistance can be kept the 
same; this, in turn, means a larger 
coil for the same temperature rise. 
When the voltage is fixed, the mag- 
netizing force is not increased by 
putting on more turns of the same 
size of wire, because the resistance 
increases faster than the turns; there- 
fore, the product of the current mul- 
tiplied by the turns is not increased. 

The energy consumed in a coil is 
equal to the resistance multiplied by 
the square of the current. This 
energy appears in the form of heat 
and must be radiated from the sur- 
face of the coil. The size of the coil, 
therefore, limits the amount of energy 
that can be used to operate the 
magnet. 

When the armature is in the open 
position the resistance to the flow of 
magnetism in a magnetic circuit is 
largely in the air gap. The reluctance 
of this open air gap will usually re- 
quire most of the magnetizing force 
to make the flux flow through this 
part of the magnetic circuit. We can, 
therefore, assume that in the open 
position the total flux varies inversely 
with the size of the air gap. As the 
pull is equal to the square of the flux, 
we can assume that if we double the 
air gap we will get, roughly, about 
one-fourth the pull. This relation- 
ship is affected by the magnetic leak- 
age and a number of other factors, 
but the value given is approximately 
correct and illustrates the difficulty of 
developing much of a pull in a mag- 
net that has a considerable air gap. 

This condition can be corrected 
only in part by increasing the current 
in the coil because only a part of the 
flux that is developed in the core 
passes through the useful air gap. 
As this air gap increases a larger pro- 
portion of the flux completes its cir- 
cuit through other gaps, so that, when 
the working air gap becomes large, 
an increase in the magnet current 
saturates the iron in the magnet cir- 
cuit without materially increasing the 
pull. 

The ratio of magnetic pull to air 
gap is different for various designs 
of magnets and can be changed by 








altering the shape of the poles. How- 
ever, these relations prevail for all 
commercial designs of magnets used 
for control equipment within the 
working range of the magnet. 

When a magnet that is used to 
close a contactor is in the open posi- 
tion the force required to move the 
armature towards the closed position 
must overcome the weight of the 
armature. If a spring is used to hold 
the armature in the open position, the 
load of this spring must be added to 
the weight of the armature. If the 
voltage on the magnet coil is gradu- 
aily increased from zero, a certain 
voltage will be found that is just suffi- 
cient to start the armature towards 





FAMILIAR as magnets are 
to most plant men, there 
are some characteristics of 
these devices that are likely 
to be overlooked. In this 
article, the author has out- 
lined briefly, inherent ele- 
mentary properties in or- 
der that the performance 
of magnets under different 
conditions can be more 
easily understood. 











the closed position. This is called the 
“pick-up” voltage. 

In closing, the contacts will engage 
before the armature has completed its 
travel, as shown in the accompanying 
illustration. At this point an increased 
pull is required in order to roll or 
slide the contacts into their closed 
position. The air gap has now be- 
come much smaller, so that several 
times as much magnetic pull is avail- 
able, compared with the pull in the 
open position. If the armature is 
closed by hand until the contacts just 
touch and the voltage on the coil is 
gradually increased from zero value, 
a voltage will be found that is just 
sufficient to move the armature to the 
closed position. This is called the 
“sealing voltage.” 

A contactor should be designed so 
that this sealing voltage will be a little 
less than the pick-up voltage, in order 
that any contactor which starts to 
close will complete the operation and 
not be left with the contacts just 
touching. The pick-up and sealing 
voltages for contactors are usually 
not more than 80 to 85 per cent of the 
normal voltage. Alternating current 


contactors have the smaller value 
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due to the greater losses in these 
magnets. 

When the circuit to a d.c. magnet 
is closed, we often assume that the 
magnet closes instantly, and opens 
instantly when the circuit is opened. 
Small magnets work so fast that this 
seems to be true. If we examine a 
large brake magnet, however, we find 
that the response is slow enough to 
be observed. If we analyze what 
happens in the circuit, we find that 
the response is not instantaneous, and 
can be adjusted over a wide range. 

There is an electro-magnetic law 
which, briefly stated, is: “All mag- 
netic circuits resist a change in cur- 
rent in the magnet coil.” When a 
coil is connected to the circuit, the 
building up of the magnetic flux in 
the core reacts on the winding to de- 
velop a voltage that opposes the in- 
crease in current. When the circuit 
is opened, the collapse of the mag- 
netism reacts on the winding to de- 
velop a voltage that tends to maintain 
the current. It is important to keep 
these two facts in mind in the fol- 
lowing discussion. 

When iron is magnetized, energy 
is stored in the iron. The building 
up of this energy takes time. When 
the circuit is opened, the discharge of 
this energy increases the voltage 
across the coil. This is the principle 
upon which the spark coil operates to 
ignite the gas in the cylinders of an 
automobile. It is commonly called 
the “inductive kick.” Many persons 
have observed the shock which they 
receive from a low-voltage circuit 
when a coil is opened. 

If we wish to increase the speed at 
which magnetism builds up in a coil, 
we wind the coil for a low voltage 
and put a non-inductive resistance in 
series with it. At the instant the cir- 
cuit is completed practically no cur- 
rent flows through the coil; there- 
fore, there is no voltage drop through 
the resistor and the entire line volt- 
age is applied at the terminals of the 
coil. As the current in the coil gradu- 
ally increases, the voltage at its ter- 
minals is decreased, due to the drop 
in voltage through the resistor. This 
decrease in voltage on the coil con- 
tinues until the current becomes 
steady and the coil voltage is normal. 
This series resistance is often spoken 
of as a “forcing resistance.” It is 
used frequently in series with large 
magnetic brakes which otherwise 
would be too sluggish in releasing. 

Magnets will close and open 
quicker if their iron circuit is lami- 
nated. An a.c. magnet will operate 
quicker with a d.c. coil than will the 
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standard d.c. magnet. The cost of 
laminating d.c. magnets is, however, 
usually more than is warranted by the 
benefits obtained. On the other hand, 
a.c. magnets do not have enough coil 


space to be satisfactory for use with - 


d.c. coils. The cost fixes the design. 
When we open the circuit through 
a coil, a good-sized spark is obtained. 


— 
i 





HEAVY-DUTY d.c. magnetic contactor 


blowout to extinguish 
when the contactor 


with magnetic 
the are produced 
opens, 


k cs * * 


This is due to the coil voltage build- 
ing up and trying to continue the flow 
of current. If the contact: is broken 
slowly, the energy in the coil dis- 
charges through the arc and no dam- 
age results. If the circuit through a 
large coil is broken very abruptly, 
the voltage rise may be sufficient to 
break down the insulation. This is 
particularly true of the shunt field 
coils of large motors and generators. 

In order to take care of this dis- 
charge, a resistance is connected in 
parallel with the larger coils. When 
this resistance is used only for pro- 
tective purposes, it usually has four 
times the resistance in ohms of the 
coil. When the circuit is opened, the 
collapse of the magnetism reacts on 
the coil of the magnet to develop a 
voltage that causes current to flow in 
the same direction through the mag- 
net and back through the discharge 
resistance. The higher the ohmic 
value of this circuit, the less current ; 
but the product of the amperes,* in- 
duced voltage, and the time of demag- 
netization remains the same and is 
equal to the stored energy in the cir- 
cuit. With a high resistance the 
magnetism collapses fast. 





*The integration of the instantaneous 


values must be used. 
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It is sometimes desirable to delay 
the release of a magnet. The release 
time can be increased by reducing the 
resistance across the magnet winding. 
If a short circuit is put across the coil 
when the power circuit is opened a 
maximum time of release is obtained. 
This arrangement for increasing the 
time required for the magnet to re- 
lease is used in connection with con- 
tactors and relays to control the 
acceleration of a motor, as described 
in a previous article. 

If two coils of different sizes are 
connected in parallel and the circuit 
opened, the larger coil will discharge 
its energy through the small coil and 
affect the time of opening of both 
magnets. It is usually bad practice 
to parallel the coils of different sized 
magnets. In general, it is better not 
to parallel any magnet coils. 

Another example of inductive dis- 
charge occurs when a controller opens 
the circuit to a motor; the magnetic 
energy stored in the motor and any 
other connected apparatus must be 
discharged through the controller con- 
tacts. The value of this stored energy 
will vary with different types and 
sizes of motors. Usually a large, 
slow-speed motor will have more 
stored energy than a smaller high- 
speed motor. When this energy is 





THIS IS ONE of the simplest forms 


of d.c. magnetic contactor, without 


magnetic blowout. 





discharged at the contacts of a con- 
troller, a voltage is established that 
tends to continue the flow of current. 

The voltage to ground of the dif- 
ferent parts of the connected appa- 
ratus depends upon where the con- 
tacts are located with reference to 
these parts, to the resistance, and to 
the other connected apparatus. It 
also depends upon the windings of 
the motor. This voltage is a function 
of the rate of discharge as well as of 
the stored energy of the connected 
load. In some cases_ insulation 
breakdowns caused by this stored 
energy have been overcome by re- 
arranging the circuit. 





Terms Used in Connection 
With Chain Drives 


| edema one can expect to handle 
chain-drive problems intelligently, 
they should become familiar with cer- 
tain terms associated with these drives. 
The Link-Belt Company, therefore, has 
compiled the following explanations of 
the commonly used chain-drive terms. 


THE CHAIN DRIVE—A chain drive con- 
sists of three elements: The driver sprock-t 
on the shaft furnishing the power, th» 
driven sprocket on the _ shaft receiving 
power, and an endless chain which trans- 
mits the power from the driver sprocket to 
the driven sprocket. 


PitcH—The distance from center to cen- 
ter of two adjacent chain joints is the chain 
=. ig sprocket pitch (usually stated in 
inches). 


PITCH CIRCLE AND PITCH DIAMETER— 
Imagine a short endless chain all links of 
which are in mesh with the teeth of a 
sprocket. A circle drawn through the cen- 
ters of all the chain joints is the sprocket’s 
pitch circle, the diameter of which is the 
pitch diameter of the sprocket, shown as the 
“pitch diameter” in sprocket lists. 


SPROCKET-WHEEL SPEED—The speed of a 
sprocket is stated in r.p.m., and is the same 
for every wheel keyed on the same shaft. 


PITCH-LINE SPEED AND CHAIN SPEED— 
The number of teeth in the sprocket, times 
the pitch of chain in inches, times its r.p.m. 
equals its pitch-line speed in terms of 
inches per .minute. Dividing by twelve 
gives it in feet per minute. The sprocket’s 
pitch-line speed is equal to the velocity or 
speed of the chain. 


POWER AND THE DriveB—Power is the time 
rate of doing work and amounts to pull in 
chain times velocity. A heavy load may 
be moved slowly or a light resistance over- 
come rapidly, by the same amount of power. 
Usually a drive bringing power to a shaft 
performs the further duty of imparting a 
rate of rotation suitable to the work. 


THE MECHANICAL UNIT OF PowER—One 
horsepower is the amount of power required 
to raise a weight of 33,000 lb. one foot in 
one min.; or one pound 33,000 ft. in one 
min.; or 330 lb. 100 ft. in one min.; etc. 
One horsepower amounts to 33,000 ft.-Ib. 
per min. (Pounds times ft. per min. equals 
foot-pounds per minute). 


To TRANSMIT A UNIT OF PowER—To 
transmit one horsepower, the velocity in ft. 
per min. of the chain, times the pull in 
pounds, equals 33,000 ft.-lb. per minute. 

Hp. = Speed in ft. per min. X pull in pounds 


33,000 


WHEN TO Use CHAIN DrRIvVES—Chains are 
particularly applicable where a_ positive 
drive is required and where speeds are not 
excessive. 


SPEED OF CHAINS—In chain-drive calcula- 
tions the pounds pull may be as high as the 
strength of the chain permits. Hence, chain 





speed may be correspondingly low (best 
range 200 to 600 ft. per min.) permitting 
use of small sprockets. 
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Outside Air for Motors 
in Heated Buildings 


OMETIMES large motors are in- 

stalled in closed buildings that have 
inadequate ventilation. In such cases, 
where the motors are carrying full load, 
excessive heating may result unless 
special means are provided for ventilat- 
ing each motor. 

Among several large motors sus- 
pended from the ceiling in one plant, 
two fully-loaded 75-hp. induction motors 
persisted in heating to a dangerous de- 
gree even after thorough cleaning, con- 
sequently the following method of 
ventilation was applied and it proved to 
be quite practical and effective. 


ys xhaust 






enters 


‘ Bell-mouth tastened 
to motor with wires 


VENTILATING TUBE for. ceiling 
motors running in heated buildings. 
The tube is attached by wires which 
may be unhooked, allowing the tube to 
swing away from the motor for clean- 
ing and inspection, 


xk * * x 


Using 26-gage, galvanized sheet steel, 
a funnel-shaped piece was made to fit 
over the end of the motor opposite the 
pulley end as shown in the illustration. 
A piece of felt about 4 in. wide was 
glued to the inside edge of the funnel 
where it rests against the motor. This 
made a good joint. The ventilating air, 
therefore, had to exhaust through the 
motor. Four lugs attached to the out- 
side of the funnel were used to fasten it 
to the motor by means of wire. The 
funnel was provided with a fitting for a 
standard elbow from which a tube was 
carried to the outside of the building, 
where it was then fitted with an elbow, 
turned downward to prevent the en- 
trance of water during rainy weather. 
W. T. CLaytor, Jr. 


—_— 


Magnolia, Miss. 


Inexpensive Design Changes 
Are Often Helpful 


I N THE last few years there has been 
a development of three-phase brake 
coils for use on electric cranes, eleva- 
tors and conveying machinery. These 
brakes vary in construction and wiring, 
some are wired using all three phases, 
and some wired single-phase. 

We had several of the three-phase 
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THe WorkKsS 


Tus SECTION is especially devoted 
to short articles describing ideas and 
practical methods devised to meet 
particular operating conditions. The 
items may refer to mechanical de- 
tails of installation, inspection, test- 
ing, wiring, repair, maintenance, 
replacement, and emergency or 
unusual installations of equipment 
tributary to production. Special 
attention ts given to shop or bench 
tools and short cuts or improved 
methods of handling work brought 
into the repair shop. Contributions 
from our readers are always 
welcome, 
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brakes to repair, and these particular 
ones were wound with three coils laid 
in slots cut in a conical stator, it was, 
of course, laminated. The coils were 
connected in star and the coil span was 
slots one and four. The factory wound 
the coils and evidently steam pressed 
them to shape, depending upon the 
varnishes used to hold the coils in the 
slots. There were no clamps nor top- 
stick grooves cut in the slots to hold 
the coils. We wound the coils and 
placed them in the stator, placing 3%-in. 
fiber over the coils in a U-shape and 
pressed these down inside the slot in- 
sulation. The conical brake armature 
was then pulled up into the stator upon 
4-in. temporary fiber strips cut about 
4 in. narrower than the width of the 
slot. The purpose of these strips was 
to push the coil down below the surface 
of the stator when the core was bolted 
up tight. The complete outfit was dip- 
ped and baked and when the core was 
removed the coils were well below the 
surface of the stator. 

After the brakes were in operation 
awhile they would alternately heat and 
cool. This, of course, loosened the 
coils in the slots and it was then only 
a matter of time when the insulation 
would be chafed and the coils would be 
grounded. Then the coils would have 
to be replaced. 

We decided to try cutting stick 
grooves in the slots, and for this a vee- 
shaped or diamond point chisel was 
used. The grooves were cut as near the 
top of the slot as possible. When all 
were cut a half-round file was used to 
remove the burrs. When the coils were 
placed a we-in. fiber stick was driven 
in the slot just as most open slots in 
stators are finished. The temporary 
strips were used as before when dipping 
and baking to prevent the sticks from 
bulging out when heated in the oven. 
This method was found to give good 


service. Grapy H. Emerson. 
Birmingham, Ala. 
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Laying Off Pipe Angles 
With a Water Mark 


FTEN times the welder desires to 

cut a pipe at an angle for which he 
has no template and he then has: the 
problem of either estimating the angle 
or of making up a special template for 
the job. The accompanying illustration 
shows an easy way to do this job, par- 
ticularly on the small sizes of pipe. 
The scheme was devised in a western 
welding shop. 

The angle desired is laid off on a 
bevel which is then placed along the 
pipe with the intersection of the pipe 
and bevel at the point where it is de- 
sired to cut the pipe. The pipe is then 





DIPPING the pipe in the water to the 
bevel mark gives the line of cut to be 
traced or marked. 


*k * * x 


dipped in a tub of water until the bevel 
is even with the water level. The water 
mark on the pipe then gives the line of 
cut, which may then be traced out with 
chalk or marked with a center punch 
as desired. 


New York, N. Y. W. I. G. 





Emergency Shop Ventilator 
Made from Truck Fan 


HERE is probably no better invest- 

ment any plant can make than that 
of installing a good, modern ventilating 
system, however, emergencies arise 
where it is necessary to have something 
to furnish ventilation quickly and where, 
because of the temporary nature of 
premises or for other reasons, only very 
little money can be spent. 

Faced with a situation of this kind, 
the writer designed and had rigged up 
a couple of makeshift ventilators like 
that shown in the illustration. Their 
cost was very small, and for temporary 
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affairs, they did good work for the time 
being. : 

A fan from an old truck engine was 
used. In this case, the regular shaft was 
replaced by one made from a stud which 
runs all the way through the hub and 
firmly bolted to the cold rolled flat bar 
A, a piece of pipe B serving as a spacer 
for the part of the stud not occupied by 
the fan hub. The bar A in turn was 
mounted in the rear of the boxlike 
frame C, where it was let into the wood 
and held by screws. This frame was 
made from three pieces of 12-in. surfaced 
board, the fourth side being composed of 
2-in. strips which leave a center opening 
about 8 in. wide for the belt, while both 
ends are covered with fine-mesh chicken 
wire, 
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SPINDLE MOUNTED ventilating fan 
used in an emergency. The fan shaft 
has a pipe spacer 8, supported by the 
bar A which is built in frame C and 
enclosed with fine meshed wire at 
front and rear. 
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By this construction, the ventilator 
was readily mounted in any of three 
positions, depending upon whether the 
belt was to be admitted from the top, 


the right side, or the left. 
Jena, Germany. HENRY SIMON. 





Radio Waves Search Out 
Insulation Faults 


NSULATION failures in the coils 

of motors, generators, induction 
regulators and many other electrical 
machines have almost been eliminated 
since the services of the radio wave have 
been enlisted for commercial testing of 
coils. 

In describing this new method of test- 
ing coils Mr. J. L. Rylander, motor 
engineer, Westinghouse Electric & 
Manufacturing Company, advises that 
two tests are necessary in order to be 
sure that the insulation of a finished 
electrical machine will meet the demands 
of service. First, a test proving that a 
reasonable overload will not cause a 
short circuit between any part of the 
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FIG. 1—SET-UP showing coil under 
test. This testing device is a simple 
type of radio transmitter. 
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windings and the frame of the machine, 
and second, a test proving that a reason- 
able overload will not cause a short 
circuit between turns of the coil winding. 

The first test is relatively simple 
because impressing a high-test voltage 
between the winding and the frame does 
not cause any current to flow. 

The second test is more difficult be- 
cause impressing a high-test voltage of 
ordinary frequency across the terminals 
of a coil will cause a heavy current to 
flow. The current flowing under these 
conditions may be sufficient to burn the 
copper and damage the insulation. A 
high voltage, however, may be used pro- 
vided a high-frequency current is used. 
With a 60-cycle current of 10 amp. flow- 
ing through the coil under test, the 
voltage drop across the coil may be 4 
volts. If the frequency is increased to 
60,000 cycles, 4,000 volts are required 
to produce the same current. Hence, 
by increasing the frequency practically 
any voltage may be applied across the 
terminals of the coil without causing an 
excessive current in the winding. 

Of the many ways for obtaining 
high-frequency current the one shown 
diagrammatically in Fig. 1 has been 
adopted for coil testing. This spark 
system of obtaining high-frequency cur- 
rent, familiar in radio circles, operates 
as follows: 

Power is supplied to the apparatus 
shown in Fig. 1 by a standard trans- 
former. By adjusting the length of the 
rotary spark gap the point on the 
voltage curve at which a spark will 
occur is determined. When this spark 
occurs, the condenser discharges through 
the coil under tests resulting in a fre- 
quency of oscillation depending on the 
capacity of the condenser and the char- 
acteristics of the coil under test. This 
testing device, which provides high 
voltages with comparatively low current, 
is a simple type of radio transmitter. 

Any fault which may be present in the 
insulation of the coil under test may be 


Variable condenser 


Milliarnme ter 


“High resistance 


FIG. 2—A SIMPLE receiving set hav- 
ing a _ sensitive milliammeter in the 
circuit is used for detecting faults. 
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detected immediately by means of a 
special radio receiving set, Fig. 2, hav- 
ing a sensitive milliammeter in the 
circuit. By adjusting the variable con- 
denser, Fig. 2, the receiving set is 
turned to the wave sent out by the 






lugs of the hold down bar. 





transmitter shown in Fig. 1. The 
milliammeter shown in Fig. 2 will then 
indicate the maximum reading. If, now, 
with this setting a faulty coil is put 
into the circuit of the transmitter, the 
wavelength will be altered, the receiving 
set will be out of tune, and the milliam- 
meter reading will drop. 

One of the chief merits of this method 
is that it invariably shows the cause 
of the failure, as the arc is of only 
such intensity as to burn out the 
weak insulation without burning the 
adjacent insulation or the copper. 





Guard for Power Shearing 
Machine 


Feb safety device that has been effec- 
tive in preventing accidents, over a 
long period of time, deserves careful 
consideration. 

In the illustration. is shown in detail, 
a guard for a shearing machine. It is 
made of a piece of angle iron and de- 
signed with pockets and peep holes. 
Suitable clearances are made for the 
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Section CC 


GUARD FOR SHEARING MACHINE. 
It is constructed of angle iron with 
pockets and peep holes for close work. 
Guards of this type can be made to fit 
machines from 36 in. up to 120 in. in 
length. 

* * ** x 


Section D-D 


By means 
of cap screws at both ends, it is securely 
fastened to the front housing. 

This type of guard is in use on all 
the shearing machines in the metal 
stamping shop of the Westinghouse 
Electric and Manufacturing Company at 
East Pittsburgh, Pa. It is suitable for 
any size of shearing machine and has 
been installed on machines ranging in 
size from 36 inches up to 120 inches in 
length. 

The peep holes, as may be seen on 
the upper part of the angle, provide the 
means by which an operator may see to 
shear to a mark or to see the correct 
measurement, when using a scale to set 
the back gauge. The pockets are located 
between the lugs of the hold down pads. 
They permit the operator to get a finger 
hold on sheet material, when the margin 
is very small. 

P. J. EpMonps. 
Metal Stamping Department 


Westinghouse Electric and Manufacturing 
Company 
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Across-the-line )/fotors 


A Discussion of 





Their Characteristics and Use 


connecting alternating-current 
motors directly to the lines 

for starting is not new, nevertheless 
it is only recently that motor users 
have been able to take advantage of 
the simplification and economies re- 
sulting therefrom. 
In the early days when generating 
equipment was more sensitive to sud- 
den load changes, and voltage dips 
were difficult to control, particularly 
in the case of consumer-owned power 
plants, starting a motor by connecting 
it directly to the lines was not desir- 
able. Even when central stations 


A comectn THE IDEA of 


By JAS. B. HOLSTON 


Commercial Engineer, 
Wagner Electric Corporation, 
St. Louis, Mo. 


strengthened, generating and voltage 
regulating equipment improved, and 
—except for special applications—the 
need of voltage reducing starters has 
passed. 

Recognizing the field for across- 
the-line motors, the National Electric 
Light Association has recommended 
a set of starting current values for 
induction motors. In place of the 
old rule that motors above 5 hp. in 


standard design. These three types 
are: The high-reactance, single 
squirrel-cage; the double squirrel- 
cage; and the self-start wound rotor. 
It is the purpose of this article to 
discuss the characteristics and use 
of these three types of motors. 
Probably the most important ad- 
vantage of the across-the-line motors, 
over the regular squirrel-cage type 
with a voltage-reducing starter, is 
their simplicity. Ease of operation, 
less space required, lower initial 
costs, and lower maintenance costs all 
result from the reduction in the num- 
ber of moving parts. And a fact 





AN INSTALLATION of the self-start type used for agitator drives. 


* 


began to take over industrial loads, 
the bug-bear of poor-voltage regula- 
tion still kept the complicated starter 
from the junk pile, for usually, 
several plants were supplied from 
one branch circuit and each plant was 
affected by voltage fluctuations any- 
where on the circuit. 

However, motor designs have been 
worked out to give reduced starting 
current, and at the same time 
distribution systems have been 
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capacity should have voltage-reduc- 
ing starters, the recommendation of 
the N.E.L.A. is that the limitations 
be based upon current values which 
are shown in the table on page 101. 
The starting currents shown in this 
table are the maximum recommended 
values and preclude the use of most 
standard squirrel-cage motors of 
present design without starters. 
However, they do allow the use of 
three types of motors closely akin to 


* 


A current draw of about 
three times normal value at start makes this possible. 


* 


not to be overlooked is that, ‘‘across- 
the-line motors with simple magnetic 
switches afford full automatic control 
with its consequent advantages.” 
The advantages include: Appreciable 
labor savings in operating motor- 
driven equipment by the touch of a 
button, as contrasted to manual 
operation of a starter; power savings 
because idle motors can more easily 
be shut off ; less wear on motors and 
driven machines that are stopped 
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when not in use; less expensive 


pressure switches. 

Except for minor changes the 
rugged mechanical designs of bear- 
ings and frames already completed 
for squirrel-cage motors have been 
used for the across-the-line types. 
This has been fortunate for new de- 
signs often develop small but annoy- 
ing difficulties that are not foreseen 
and can only be eliminated by trial 
and experiment with machines in 
regular commercial service. Across- 
the-line motors are therefore avail- 
able with sleeve bearings, rolling-type 
(ball and roller) bearings, for hori- 










equipment required for full: auto- the rotor instead of one. 
matic apparatus, such as pumps and resistance starting winding is placed the slots. At starting the 
compressors operated by float or in the top of the rotor slots and a 


it has two squirrel-cage windings on 
A high- 





low-resistance winding, which is the 
running winding, is in the bottom of 


resistance winding absorbs the initial 
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zontal and vertical mountings, and 
in open-and inclosed-type frames. 


H1GH-REACTANCE TYPE 


The single squirrel-cage, high- 
reactance type motor is the simplest 
of the three types. In most details 
of design and construction it is 
identical to the regular squirrel-cage 
type. However, the windings are so 
designed that the locked rotor cur- 
rent is within the N.E.L.A. limits. 

These motors are suitable for the 
majority of applications where exces- 
sive starting torque is not required. 
They produce starting torques mate- 
rially greater than full load, the exact 
value depending upon the capacity 
and speed of the motor. The slower 
speed induction motors have in- 
herently lower starting torques than 
those of the same horsepower ratings 
at higher speeds. 


DouBLeE SQUIRREL-CaAGE TYPE 
The double squirrel-cage motor 
differs from the ordinary type in that 
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(Above) SPEED torque curve of a typical 
double squirrel-cage motor showing the 
charaeteristics of the two windings. 


(Left) COMPARISON of speed torque 


eurves of a high-reactance type and a 


standard squirrel-cage motor. 

















SINGLE, squirrel,cage, across-the-line motors driving pumps. One of the 
many applications suitable for this type of motor. 
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N.E.L.A. TABLE OF STARTING 
CURRENTS FOR INDUCTION 
Morors 
HorsEPOWER| STARTING CURRENT 
(Read on a (with rotor 
well-damped locked) 
ammeter) 
1 20.0 26.6 
1% 27.5 36.6 
2 35.0 46.6 
3 45.0 60.0 
5 65.0 86.6 
7% 86.0 115.0 
10 106.0 141.0 
15 148.0 197.0 
20 188.0 251.0 
25 228.0 304.0 
30 270.0 360.0 
40 285.0 380.0 
50 300.0 400.0 . 
Above 50 hp. use 6 amp. per hp. 








inrush of current and at the same 
é time provides a good torque. As the 
rotor picks up speed the torque of 
the starting winding decreases as well 
as the current and the running wind- 
ing takes up the load. The charac- 
teristics of the two windings are 
pointed out in an accompanying illus- 
The total torque is, of 
course, the sum of the torques of the 


tration. 


two windings. 


This type motor possesses the sim- 
plicity of the single squirrel-cage type 
and in addition has the advantage of 
developing high starting torque with 
For ratings 
up to about 30 hp. inclusive, the cur- 
rent draw meets the N.E.L.A. recom- 






relatively low current. 






mendations. It is best applied to 
compressors, conveyors, reciprocat- 
ing pumps, and other such drives 
requiring a relatively high torque to 
start. 


SELF-START TYPE 


The self-start motor is a combina- 
tion of the squirrel-cage and the slip- 
ring types. The rotor carries a 
high-resistance winding for starting 
and a low-resistance winding for run- 
ning. At start the low-resistance 
winding—which is a wound-type 
winding, not a  squirrel-cage—is 
open-circuited by means of a cen- 
trifugal switch. At approximately 
70 per cent of synchronous speed the 
switch operates to close the running 
winding which then takes up the load. 

The torque characteristics are 
shown on this page. The total torque 
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is the same as the torque of the start- 
ing winding up to the point where 
the running winding is cut in, and | 
the sum of the torques of the two 
windings from this point on. This 
type of machine is designed to start 
with a current draw of about 
‘three times normal value of running 
current. 

This motor is also applicable to 
compressors, pumps, conveyors, and 
other high-starting torque loads. It 
is particularly well adapted to con- 
ditions requiring low-starting cur- 
rents and to loads that have long 
hours of continuous service, because 
of its excellent power factor and 
efficiency. 


SPECIAL TYPES 


High-resistance, single squirrel- 
cage motors for crane and elevator 
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WHERE a combination of the squirrel-cage and slip-ring types is desir- 
A self-start motor driving an ammonia compressor. 





TYPICAL speed torque curve of a self- 
start motor. The total torque is the same 
as the torque of the starting winding up 
to the point where the running winding is 
cut in, 
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service, and high-slip motors for 
punch press work, are rightfully 
classed as across-the-line motors 
since a voltage-reducing starter is 
not required. These types are 
merely special designs of the stand- 
ard squirrel-cage motors, however, 
and since their application is some- 
what limited need only be discussed 
briefly. 

The crane and elevator ratings are 
usually designed for thirty minute or 
one hour service and cannot be 
operated continuously, as may the 
other types. A high-resistance squir- 
rel-cage is used to provide high 
starting torque. The efficiency is 
lower than that of standard squirrel- 
cage motors, and because of the high 
resistance rotor, the slip is quite high, 
in some cases ranging from 15 to 20 
per cent. 
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The high-slip motor is used on 
punches and shears where a heavy 
momentary overload is applied at 
frequent intervals. It is designed for 
continuous service but should not be 
used for general purpose application 
as the speed regulation, or slip,— 
about 10 per cent—is bad, and the 
performance not as good as the low- 
slip types. ; 

In any industrial installation of 
a.c. motors care should be taken to 
prevent the use of over-sized motors. 
Engineers too often err on the side 
of conservatism in selecting motors 
‘with the result that overall power 








factor and efficiency in many plants 
are much lower than they should be, 
inasmuch as underloaded induction 
motors are largely responsible for 
poor power factor conditions. And 
lightly loaded motors are inefficient. 
Properly loaded motors operated in 
rooms with average temperatures run 
at approximately 150 deg. F. This 
is much warmer than can be borne 
by the skin on the back of one’s hand, 
without discomfort. 

Across-the-line motors offer a solu- 
tion to the problem of underloaded 
motors where the starting torque 
required is the governing factor in 
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the determination of motor sizes. 
Frequently the greatest load is im- 
posed upon a motor at starting, hence 
motoring for the starting load 
means over-motoring, when stand- 
ard squirrel-cage motors are used. 
Smaller size across-the-line motors 
with starting torques above normal 
not only give more efficient operation 
but cut down the cost of feeders, 
switches, fuses and other parts of the 
distribution system. 

A subsequent article dealing with 
used in conjunction with across-the- 
line motors will appear in an early 
issue. 


Power Transmission by Leather Belting 


drag the belt towards the right. The 
centrifugal forces thus create a tug- 
of-war in which the belt is stretched 
and subjected to a tension which has 
the effect of lifting it away from the 
pulleys and decreasing the tractive 
grip upon them. With heavy belts, 
particularly when they are operating 
at high belt speeds, this often be- 
comes a serious matter, as the initial 
tension may become completely nulli- 
fied. 

The amount of centrifugal tension 
is proportional to the weight per unit 
length of the belt and to the square 
of its speed; it is not affected by 
pulley size. 

If W is the weight of the belt in 
pounds per foot and S is the speed 
in feet per minute, the centrifugal 
tension in pounds will be Te=(WX 
S*)+116,000. For example, a belt 
1 in. wide and weighing 16 oz. per 
sq. it. weighs 1/12 lb. per ft. If this 
belt were run at the excessive speed 
of 10,000 f. p. m., the centrifugal 
tension would be Tc=(1/12X10,- 
000*)--116,000=72 lb. Thus, if this 
belt had been placed on the pulleys 
under an initial standing tension of 
72 lb. per in. of width and then run 
at a speed of 10,000 f. p. m. the 
entire initial tension would be re- 
quired to balance the centrifugal ten- 
sion. The power transmitted would 
be practically zero. 

The centrifugal tension, as has 
been stated, depends upon the square 
of the speed and, therefore, increases 
much more rapidly than the speed 
does. Doubling the speed increases 
the centrifugal tension four times. 
Three times the speed gives nine 
times the centrifugal tension. This 
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(Continued from page 88) 


shows the tremendous disadvantage 
of a very high speed belt for power 
transmission. Table II gives the cor- 
rection factors that must be applied 
at different belt speeds. 

Practically, the most economical 
and practical belt speeds are 3,500 to 
4,000 f.p.m. At 5,000 f.p.m. the 
action of centrifugal force is high 
and the wear and tear on the belt are 
excessive. Certain machine tool op- 
erations require belt velocities of 
7,000 to 8,000 f.p.m. and centrifu- 
gal action is taken care of in these 
cases by high-tensioned spring idler 
pulleys. At 10,000 f.p.m. the ten- 
sion due to centrifugal force equal- 
izes the normal tension of the belt 
and, theoretically, the power trans- 
mitted is zero. 

It was mentioned before that the 
turning force applied to a pulley de- 
pends upon the effective pull. How 
is this value, which is measured in 
pounds, to be translated into horse- 
power? 

Work is equal to the product of 
the force times the distance through 
which it acts; that is, if a force of 
50 lb. acts through a distance of 10 
ft. the work done is equal to 500 
ft.-lb. Power is the rate of doing 
work, or the amount of work done 
per second or per minute. Note— 
Use the same time unit throughout. 

Consider the case of a belt 1 in. 
wide running with the tension in the 
tight side 85 lb. and the tension in 
the slack side 20 lb. Then the turn- 
ing force or effective pull in the tight 
side is equal to 85—20=65 Ib. As 
the tight side of the belt is being 
wound up by the driving pulley the 
work done is equivalent to a 65-Ib. 


weight being lifted at the same rate 
as the belt is traveling. Assume that 
the speed of the belt is 1,000 f.p.m., 
then the work done would be lifting 
65 lb. 1,000 ft. in one minute, or 
65,000 ft.-lb. of work per min. One 
horsepower is by definition equal to 
33,000 ft.-lb. of work per min., or 
is equivalent to lifting 33,000 Ib. 1 ft. 
in 1 min. The belt mentioned above 
does 65,000 ft.-lb. of work per min. 
Therefore, it is transmitting 65,000— 
33,000=1.97 horsepower. 

The formula for the horsepower of 
a belt 1 in. wide is, therefore: 


Horsepower = (Effective pull 
speed of belt in f. p. m.)--33,000. 


It is customary to express the ef- 
fective pull in pounds per inch of 
width. It is, therefore, obvious that 
this value must vary with the weight 
and grade of belt employed. The 
horsepower of a leather belt of any 
width can be found by the formula: 
Horsepower= (TX W X S)-~-33,000, 
and W=(Hp.X33,000)+(SXT) 
in which 
T=effective pull per inch of width 
W=width of belt in inches 
S==speed of belt in feet per minute 


In all cases the value of the effec- 
tive pull must be the proper one for 
the belt in question, and this depends 
on many factors, such as the operat- 
ing conditions, life expected from the 
belt, overload liability, method of 
load control, and the belt resistance 
to slip. Therefore, the effective pulls 
used in calculating the accompanying 
tables showing the horsepower rating 
of belts of different tannages and 
weights are based on actual testing 
and operating experience. 
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PracticaL Books 


for Your Personal Library 





Every man who aspires to larger responsibilities should build 
up a professional library containing carefully selected volumes 
on subjects related to his work. Copies of the books which are 
reviewed here may be obtained from the publishers mentioned. 


Problems in Alternating 
Current Machinery 


By Waldo V. Lyon, Associate Pro- 
fessor of Electrical Machinery, Massa- 
chusetts Institute of Technology. Sec- 
ond Edition, 243 pages, 6 x 9 in., illus- 
trated, $2.25. Published by McGraw- 
Hill Book Co., Inc., 370 Seventh Ave., 
New York City. 


i} THIS second edition practically 
all of the problems in the first edition 
concerning alternating current machines 
have been retained. To these have been 
added an equal number which relate to 
other phases of the theory. Thése prob- 
lems chiefly concern the theory of the 
operation of a.c. machinery, and in each 
chapter the problems of a singular 
nature are grouped together, and those 
of each group are then arranged in the 
approximate order of their difficulty. 
Under transformers there are 202 
problems, generators 207, synchronous 
motors 104, synchronous converters 134, 
induction motors 133, and 62 problems 
under examination questions taken from 
examination papers on a.c. machinery. 





A.S.T.M. Tentative 
Standards for 1928 


Published by the American Society 
for Testing Materials, 1315 Spruce St., 
Philadelphia, Pa. 6 x 9 in., 932 pages, 
illustrated, price $7 in paper and $8 in 
cloth binding. 


HIS volume contains 185 tentative 

specifications, methods of tests, 
definitions of terms and recommended 
practices in effect at the time of its pub- 
lication. The term “tentative” applies 
to a proposed standard published for 
one or more years with a view toward 
soliciting criticism before it is formally 
adopted as standard by the Society. 

The tentative standards submitted or 
revised in any given year, appear in the 
proceedings of the Society for that year. 
In addition, all tentative standards in 
effect in any given year are published 
collectively in a book of A.S.T.M. 
Tentative Standards, which is issued 
each year about October 15th, the pres- 
ent volume, containing those in effect 
as of September 1, 1928, the date of can- 
vassing the letter ballot on the adoption 
of standards authorized at the 1928 
annual meeting. 

Containing all the tentative standards, 
the book of Tentative Standards should 
prove most convenient for reference 


purposes. The specifications and meth- 
ods of test, although still in the trial 
stage of the A.S.T.M. procedure, repre- 
sent the latest thoughts of the commit- 
tees on the subjects covered and, there- 
fore, are finding important applications 
at the various industries. 

A list of the standards and tentative 
standards of the Society in effect as of 
September 1, 1928, is included in this 
volume, pages 867-891. 





Code for Electricity Meters 
Third Edition, 1928, 


A.E.S.C. 
Published by National Electric 
Light Association. Prepared by a 


Joint Committee under the sponsorship 
of the Association of Edison Illuminat- 
ing Companies, the National Electric 
Light Association and the U. S. Bu- 
reau of Standards with Dr. J. Franklin 
Meyer, U. S. Bureau of Standards, as 
chairman. Sise 6x8% in., 132 pages. 
Price, $2. 


LECTRICITY meters are impor- 

tant links in the chain of devices 
employed in converting water power 
or steam power into electric energy 
and the delivery of that energy as 
electric light and power to the ultimate 
consumers. Electricity, by that time 
a finished product, is metered so that 
the purchaser as well as the power 
company is informed as to the amount 
that is delivered. 

The meters that do this measuring 
have never from the time of their in- 
vention been very crude or very inac- 
curate. Nevertheless, painstaking re- 
finement on the most minute details of 
design and operation has resulted in 
the modern meter that is in almost 
universal use for measuring the flow 
of electricity. 

The state of this development and the 
efforts that have made it possible are 
reflected in the “Code for Electricity 
Meters” that has for many years been 
the controlling standard for the per- 
formance of these instruments. 

The “Code for Electricity Meters” 
was originally formulated in 1908, and 
in 1912 the second edition, when pub- 
lished, was generally recognized as the 
governing standard in this field. This 
1912 edition of the Code, with an added 
section on Demand Meters which was 
formulated in 1920, was submitted to 
the American Engineering Standards 
Committee and approved as an Amer- 
ican Standard in July, 1922. About 
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three years ago a general revision was 
undertaken, and the third edition was 
approved by the American Engineering 
Standards Committee as the current 
American Standard on Feb. 20, 1928. 





Domestic 
Sanitary Engineering 
and Plumbing 


By Frank W. Raynes, Consulting 
Engineer. Published by Longmans, 
Green & Company, Fourth Ave. and 
30th St., New York City. Cloth, 6x9 
in., 490 pages, illustrated. Price $7.50. 


MONG the important subjects cov- 

ered in this book are those dealing 
with domestic water supplies, pump and 
hydraulic ram work, hydraulics, sani- 
tary work, heating by low pressure, hot 
water and external plumbing work. 

Many formulas have been introduced 
as an aid in the design of work, and iff 
most cases these have been given in as 
simple a form as possible, consistent 
with accuracy, while numerous examples 
have been worked to show their ap- 
plication. 

In order to cover the subject in this 
third edition without making the book 
unwieldy, a great deal of elementary 
and general matter has been omitted, 
and instead of devofing space to the 
municipal side of sanitary engineering, 
the scope of the work has been Jimited 
to the title of the book. 





Transformer Construction 
and Operation 


By Emerson D. Reed, Assistant to the 
Transformer Manager, Westinghouse 
Electric & Manufacturing Company, 
East Pittsburgh, Pa. Published by 
McGraw-Hill Book Company, Inc., 
370 Seventh Ave., New York, N. Y. 
Cloth, 6x9 in., 227 pages; illustrated. 
Price, $3. 


HIS book aims to present a rather 

comprehensive outline of present- 
day transformer practice. It begins 
with a short review of the main stages 
in the development of the transformer 
in order to give the reader a perspective 
and then discusses in detail the construc- 
tion and operation of transformers. De- 
sign is taken up only incidentally, and 
the use of mathematics has been pur- 
posely avoided. 

To explain the electrical applications 
involved in transformers in one way or 
another, the book should be of interest 
to all electrical engineers, and plant 
engineers, but especially to practical 
electrical workers for it has grown out 
of a course of lessons prepared for the 
use of the educational department of the 
Westinghouse Electric & Manufacturing 
Company, at East Pittsburgh, Pennsyl- 
vania. 

Some of the principles which have 
been developed in a descriptive way in 
this book are treated in a quantitative 
manner in the author’s “Essentials of 
Transformer Practice.” 
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NEw EOUIPMENT 


For Plant Operation and Maintenance 





Industrial plant executives concerned with the selection and 
operation of mechanical and electrical equipment will be in- 
terested in these new devices which are designed to improve 
plant operation or reduce operating and maintenance costs. 


Industrial Controller “Edge- 
rest” Resistance Unit 


RESISTANCE unit, known as the 
“Edgerest,’ which consists of a 
Nichrome ribbon shaped into the form 
of a zigzag, has been developed by the 
Industrial Controller Company, Mil- 
waukee, Wis., for universal application. 
It is so constructed that the end of 
each convolution is held in recesses 
provided in the porcelain section. The 
porcelain unit is sectional and slips 
into scored channels, which provide a 
very substantial construction. 

Unit construction permits any num- 
ber of units to be mounted one above 
the other by means of a slip-on clamp 
which snugly fits a rod. This rod also 
accommodates spacers between the 
units. The terminal clamps are so de- 





Industrial Controller Edgerest 
Resistance Unit 


signed that they may be attached to the 
high resistance ribbon at any point. 
The arrangement of the units is such 
that maximum radiation and ventila- 
tion are obtained. 
—_— ——_ 


Electric Tester “Johnson” 
Fuse Tester 


VOLTAGE and fuse tester of 

watch-case size, known as _ the 
Johnson Fuse Tester, is being placed 
on the market by the Electric Tester 
Manufacturing Company, 346 Sherlock 
Building, Portland, Oregon, for use in 
industrial plants and in the electrical 
trades. 

It is designed to eliminate the haz- 
ards and uncertainties connected with 
the usual methods of locating blown 
fuses, dead sockets, short circuits and 
grounds, and it can be easily and safely 
used by anyone. 

The tester consists of a resister coil 
inclosed in a heat-resistant and non- 
conducting circular case, 2%4x1 in. in 
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Electric Tester Manufacturing Com- 
pany “Johnson” Fuse Tester 


size. A 6.2-volt indicating lamp burns 
dimly at 100 volts and brightly at 250 
volts. It may be had with stiff, 6-in. 
leads for general use, or with 18-in. 
flexible leads with an insulated clasp 
for electricians’ use. 

The Johnson Fuse Tester is an out- 
growth of the Universal Fuse & Cir- 
cuit Tester supplied by the same manu- 
facturer for several years to industrial 
users of high voltages. 

—— <> 


Steeltubes Conduit 


THREADLESS thin wall conduit 
known under the 1928 National 
Electrical Code as “Electrical Metallic 
Tubing” has been announced by the 
Electrical Division of Steel and Tubes, 
Inc., Cleveland, Ohio, a subsidiary of 
the Republic Iron and Steel Company. 
“Steeltubes” electrical metallic tub- 
ing is a thin wall, rigid conduit, made 
from cold rolled open-hearth steel 
which tends to resist corrosion and 
provides a tube ductile enough to be 
readily bent to any desired shape by 
use of a special bending hickey sup- 
plied by the manufacturer. 
The wall of this conduit is approxi- 
mately one-third the thickness of 





Steeltubes Electrical Metallic Tubing 


standard conduit. It can be used with- 
out threading, connections being made 
by means of a union compression-type 
coupling. Part of this coupling may be 
used as an adapter to connect the con- 
duit to any standard thread or thread- 
less fitting. 

It is supplied in 10 ft. lengths, one 
union type coupling supplied free with 
each length. It is available in % in., 
34 in., and 1 in. electrical trade sizes 
with the same inside diameter as heavy 
wall conduit. The exterior is electro- 
galvanized and the inside is coated with 
baked enamel. 

ees 


G. E. Controller 


HE development of a speed con- 
troller for slip-ring induction mo- 
tors, intended primarily for the control 
of motors driving ventilating fans in 
buildings, has been announced by the 
General Electric Company, Schenec- 
tady, N. Y. This device, bearing the 
designation CR-7765-B-1, has the pri- 
mary magnetic switch, dial type con- 
troller and speed regulating resistance 
mounted in a sheet steel inciosing case. 
Each controller consists of a line 
contactor, a temperature overload re- 
lay, a secondary dial switch operated 
from the outside of the cover, a re- 
sistor and a “start-stop” push-button 
station. The inclosing case is venti- 
lated and is provided with knockouts 
in the top and bottom. The push-but- 





General Electric Type CR-7765-B-1 
Speed Controller for Slip-Ring In- 
duction Motors 


ton station is mounted in the inclosing 
case with buttons extending through 
the right-hand side. 

In operation the line contactor is 
closed by pressing the “start” button, 
thus starting the motor. Speed regu- 
lation is obtained by moving the dial 
switch arm on the front of the inclos- 
ing case. The dial switch and line 
contactor are not interlocked, and the 
motor will come up to the speed corre- 
sponding to the setting of the dial 
switch. It is therefore possible to 
throw the motor directly on the line 
with all the resistance cut out of the 
secondary in case the dial switch arm 
is in the full speed position. Stopping 
the motor is accomplished by pressing 
the “stop” button. The controllers pro- 
vide overload and under-voltage pro- 
tection, and will give approximately 50 
per cent speed reduction by inserting 
resistance in the rotor circuit. 
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Rockwood Offset Keystock 


CONVENIENCE for industrial 
plants and machinery repair shops 
is offered in Rockwood offset keystock 
made by The Rockwood Manufactur- 
ing Company, Indianapolis, Ind. With 
an assortment of Rockwood offset key- 
stock, any millwright or mechanic can 
mount pulleys, sprockets, couplings and 
gears quickly and economically regard- 
less of keyseat variations. Keys may 
be sawed to length from the handy 
two-foot stock bars, thus saving ex- 
pensive milling of keys or cutting new 
keyseats. Twetity-three stock sizes are 
available, assuring wide interchange- 
ability of pulleys and gears for any 
siven shaft diameter. 


cada 
General Gas Unit Heater 
AN INDUSTRIAL unit (gas) 


heater that embodies some un- 
usual features of low initial cost, 
economy, efficiency and compactness 
has just been put on the market by the 
General Gas Light Company, Kala- 
mazoo, Mich. This heater, which is 
known as the Humphrey Industrial 
Unit uses gas for fuel, the heating 
capacity of each unit being approx- 
imately the equivalent of 400 sq. ft. of 
steam radiation. 

Although similar in appearance to 
other unit heaters, the Humphrey In- 
dustrial Unit is entirely self-contained. 
No connection is needed except the 
pipe which conveys gas to the burner. 

Above a bank of special Nichrome 
gas burners is a battery of brass tube 
radiators, so arranged that heat from 
the burner is equally distributed up 
through the tubes, the combustion 
products being carried away by a per- 
forated cap flue, or a ceiling flue if the 
room to be heated is small. Behind 
the tubes is a fan, propelled by a 1/6- 
hp. motor. Air drawn in by the fan 
is driven across the heated tubes. 
Louvers at the front deflect the heater 
air to any desired level. The fan also 
delivers air pressure to the burner box, 
thereby increasing burner efficiency. 





General Gas Light Humphrey In- 
dustrial Unit Heater 





Heat cotitrol can be maintained by 
a thermostat, arranged to actuate the 
motor; the motor in turn being 
equipped with a governor that turns 
the gas on and off as required to sup- 
port an even temperature. Pilot lights 
on either side of the burner, which 
take care of ignition, control a simple 
thermostatic switch that automatically 
prevents the motor from operating in 
case the pilots are extinguished, and 
keeps it, and the gas supply, turned 
off until the pilots are relighted. 


——_<—————— 


T. L. Smith “Flex-Ring”, 
Flexible Coupling 


| Dre yritons to approach the univer- 
sal joint with a shock absorber 
added, this full-floating coupling, 
known as the “Flex-Ring” recently 
placed in production by the T. L. Smith 
Company, Milwaukee, Wis., compen- 
sates for practically all conditions in 





T. L. Smith Company Full-Floating 
Flex-Ring Flexible Coupling 


direct drive; such as angular misalign- 
ment of shafts, offset between shafts, 
end-play of shafts and shock. 
Torsional load is transmitted through 
one or more ring-shaped springs made 
of alloy steel. In a reversing drive it 
is not necessary to increase the size of 
the Flex-Ring since there is no re- 
versal of stresses in the torque ele- 


ments. 
——_—~<>___—_— 


Peerless Motor-Driven 
Grinders 


1, eterna small grinders have re- 
cently been added to the lines manu- 
factured by the Peerless Electric 
Company, Warren, Ohio. These are 
available in a number of different 
types. 

One of these grinders is a portable 
type. The %-hp. motor is mounted on 
a small base and is provided with a 
handle for carrying it around the plant. 

It is provided with a flexible shaft to 
which a variety of grinding, buffing or 
sanding wheels or rasps may be at- 
tached. 

This type is also available with 
heavy pedestal mounting for work that 
can be brought to the grinder. The 
motor is mounted on a swivel that 
turns easily in any horizontal position. 

For locations where large working 
space must be covered grinders mounted 
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on overhead trolleys are available. This 
type can also be mounted permanently 
on the ceiling or other overhead support. 
The motors for these grinders are 
totally inclosed to exclude dirt and grit 
and are equipped with ball bearings. 
ee 


Diamond Electrical Combined 
Magnetic Switch 


FURTHER improvement in the 

KXR line of magnetic switches re- 
cently announced by the Diamond Elec- 
trical Manufacturing Company, Los 
Angeles, Calif., is a combined manual 
and automatic across-the-line starting 
switch particularly designed for re- 
frigeration service. 

Among the special features which 
distinguish this improved line of 
switches are: Panel and arc shields as 
well as the starting lever are made of 
Bakelite, the latter set integral with 
the panel; two- or three-wire remote 
control is provided in addition to ther- 
mal overload relay and low-voltage re- 
lease devices. It is furnished in a deep- 
drawn steel box finished in black baked 
enamel, and it can be readily installed 
on the machines they operate. 

——g———— 


Alemite Drive Fittings 


| US Lope pelea tad of drive fittings 
that are made in 1/64-in. sizes 
ranging from ¥% to ¥% in. for all open 
oil holes, has been announced by the 
Alemite Manufacturing Corp., 2650 N. 
Crawford Ave., Chicago, IIl., so that 
plant lubrication may be standardized 
for high-pressure lubrication. 

Since no threading is necessary, 
these fittings can be permanently in- 
stalled in less than two minutes with a 
hammer and a set of three special drive 
tools. The procedure is as follows: 
simply drive a reverse feather-edged 
bushing into the open oil hole and into 
this bushing install a nipple with a 
dirt-proof ball check. 





Closing an open oil hole with Alemite 
Manufacturing Corp. Drive Fittings 
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Columbia Cast-Grid 
Rheostat 


PANEL-MOUNTED, cast-grid re- 

sistor built to withstand acid fumes 
in plating work has been announced by 
the Columbia Electric Manufacturing 
Company, 1292 East 53rd St., Cleve- 
land, Ohio. The cast-grid rheostat is 
of the parallel-resistance type to afford 
regulation of the voltage and current 
according to the generator voltage and 
character of plating. 

The rheostat unit includes a volt- 
meter, an ammeter and six switches 
mounted on an asbestos board panel. 
For 6-volt circuits it is available in ca- 
pacities ranging from 400 to 3,000 
amp.; each unit being controlled by six 
switches which vary the current in 
from 10- to 80-amp. increments over a 
range of from 40 to 37 steps. 

In the rear of the panel, which is 
mounted on angle frame work, are the 
resistors which are bolted together in 





Columbia Electric Manufacturing 
Company Cast-Grid Rheostat 


classified sections controlled by the 
switches mounted on the front of the 
panel. Each switch controls one sec- 
tion of resistance which may be intro- 
duced into the circuit as desired. For 
flash plating, a short-circuiting switch 
may be provided which would short- 
circuit the entire resistor and apply the 
full generator voltage to the work. 

These units are regularly manufac- 
tured with switches to give steps of 
about 2% per cent of full current ca- 
pacity, although if closer regulation is 
required, the rheostat can be built to 
give one per cent full current capacity 
regulation. 

—_————_ 


Hill-Curtis “Rite Speed” Pol- 
ishing and Buffing Lathe 


— designed primarily for 
buffing automobile fenders, this 
electrically-driven polishing and buffing 
lathe, known as the “Rite Speed,” re- 
cently developed by the Hill-Curtis 
Company, Kalamazoo, Mich., is suit- 
able for a wide range of work requir- 
ing working room for two operators. 

It has a spindle 80 in. overall which 
is driven by means of a Multi-V Tex- 
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Hill-Curtis (Rear View) “Rite Speed” 
Electric Polishing and Buffing Lathe 


rope from a 40-deg. motor equipped 
with a Hill-Curtis air cleaner mounted 
on the back of the pedestal. Spindle 
speed variation is obtained by chang- 
ing the motor pulley. 

Push-button remote control with au- 
tomatic motor starter, thermal overload 
protection and spindle lock is standard 
equipment. Timken tapered roller or 
Fafnir ball bearings are optional with 
this unit, which may be furnished with 
3-, 5-, 7%4-, 10- and 15-hp. motors for 
either alternating or direct-current 
service. 

> 


G. E. Under-Voltage Devices 


HE introduction of two new un- 
der-voltage devices bearing the 
designation MG-2 and TF-2 has been 
announced by the General Electric 
Company, Schenectady, N. Y. These 
are especially designed to trip the 
breaker in the circuit only after a suit- 
able time interval and will not cause 
interruption to service when momen- 
tary voltage dips occur. 
The MG-2 device is designed to op- 
erate with suitable motor-operated 
mechanisms on a.c. circuits only. It 





G. E. MG-2 Under-Voltage Device 


has an electrically interlocked switch 
which is so connected that the power 
cannot be turned on unless the protec- 
tive unit is in an operative condition. 

The device contains a motor, a hel- 
ical spring and a gear train. In opera- 
tion the motor runs and keeps the 
spring compressed through the gear 
train. When the voltage drops, the 
spring reverses the motor and runs the 
gear train in the opposite direction. 
If the under-voltage persists the travel 
along the gear train is completed and 
the circuit is broken by means of a 
tripping device. 

The new TF-2 under-voltage device 
is of the solenoid and plunger type with 
an air bellows for time delay. The 
time can be varied from approximately 
one second to one minute. 


——— <> 


Schwarze KodeKall 


DEVICE, known as the “Kode- 
Kall,” that will place selected 
calls on bells or other sound signal 
devices in industrial plants is now 





Schwarze Electric Company KodeKall 


being offered by The Schwarze Elec- 
tric Company, Adrian, Mich. It is a 
compact, self-contained unit as Shown 
by the illustration, simple to install and 
operate in accordance with the four 
different systems recommended. 

To operate the KodeKall, first pull 
forward the outside knob and set the 
indicator on the first number of the 
code number you want, then allow 
the dial to slip into place and pull for- 
ward the inside knob on which there is 
an indicator, setting that on the second 
number that you wish to code. Allow 
the knob to slip back into place and 
then push down on the plunger. 

System No. 1 is recommended for 
large factories, warehouses, railroad 
yards, mines, steel mills, foundries, and 
large garages. System No. 2 is recom- 
mended for small factories, garages, 
and so on, where a call system is re- 
quired, although the institution is not 
very noisy. System No. 3 is recom- 
dended where it is desirable to use 110 
volt a.c. direct on low-voltage bells. 
System No. 4 is recommended only 
where 110-volt a.c. or d.c. current is 
not practical to be used or an inde- 
pendent system is required. 
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Trapve LireraTure 
You Should Know About 





Copies of literature which is described on this page can be 
obtained by writing to the manufacturer whose name and address 
are mentioned. It is always advisable to state the name and 
number of bulletin or catalog desired, as given in these columns. 


(20) Motors—Bulletin No. 1087-F 
contains a complete description of the 
design, construction and a number of 
applications of the large polyphase in- 
duction motors made by this company. 
—Allis Chalmers Manufacturing Com- 
pany, Milwaukee, Wis. 


(21) SpeepD Repucers—Bulletin B on 
planetary speed reducers, and Bulletin 
C on Worm Gear speed reducers are 
now ready for distribution—Gears and 
Forgings, Inc., Cleveland, Ohio. 


(22) Partitions—‘“Better Business 
Homes” is the title of a 32 page book- 
let illustrating and describing some of 
the uses and applications of “Tak- 
apart,” the patented portable partition. 
—Hyde-Murphy Company, “Takapart” 
Division, 114 E. 32nd St., New York, 
N. ¥. 


(23) Etecrricat Testinc— The 
fourth edition of the Manual on Elec- 
trical Testing has just been issued. 
This bulletin, known as No. 138, con- 
tains 20 pages on the testing of single 
phase and polyphase motors and test- 
ing transformers for core loss, copper 
loss, polarity, temperature rise and ef- 
ficiency, and will be sent free upon 
request—Wagner Electric Corpora- 
tion, 6400 Plymouth Ave., St. Louis, 
Mo. 


(24) Browers—Bulletin 121 super- 
seding bulletin 21-C describes Victory 
rotary positive blowers for pressure or 
suction service—The Connersville 
Blower Company, Connersville, Ind. 


(25) Equipment Lraps—Sumpter 
compression type connectors for tying 
the leads of distribution equipment to 
feeder mains are described in bulletin 
38-CB.—Delta-Star Electric Company, 
2400 Block Fulton St., Chicago, II. 


(26) Testinc InstruMENTS—Cata- 
log 1205 contains 48 pages devoted to 
descriptions of the “Megger” line of 
insulation testing instruments.—James 
G. Biddle, 1211-13 Arch St., Philadel- 
phia, Pa. 


(27) Arc-WeLDER—Bulletin GEA- 
8768 describes the type WD-400A arc 
welder, suitable for belt or motor drive 
in stationary and portable models. It 
is self-excited, single operator with a 
current range of 100 to 500 amp.— 
General Electric Company, Schenec- 
tady, N. Y. 


instruc- 


(28) Patents—Complete 


tions outlining the procedure necessary 
in securing a patent or copyright are 
contained in the fourth edition of 
“Patents,” Law and Practice, by Oscar 
A. Geier. A copy of this interesting 
guide will be sent free upon request.— 
Richards & Geier, 274 Madison Ave., 
New York City. 


(29) Fire ExtincuisHinc Egutp- 
MENT—Catalog A-28 contains a com- 
plete description of fire-fighting equip- 
ment for the small or private fire 
department.—Wirt & Knox Manufac- 
turing Company, York Street and 
Sedgley Ave., Philadelphia, Pa. 


(30) Exrvator Controt—Bulletin 
GEA-985 illustrates and describes the 
component parts of the control of a 
modern elevator installation—General 
Electric Company, Schenectady, N. Y. 


(31) Dritts—A recent circular de- 
scribes the performance of the new 
Morse Circle C Cobalt steel drills for 
drilling Manganese steel.—Morse 
Twist Drill & Machine Company, New 
Bedford, Mass. 


(32) Sprep Repucers—A recently 
issued booklet describes a new series 
of Farrel-Sykes Speed Reducers which 
have been designed for roller bearing 
and Sykes gears. The models illus- 
trated range from 1 to 500 hp.—Far- 
rell-Birmingham Company, Inc., 344 
Vulcan St., Buffalo, N. Y. 


(33) Arr Compressors—Type CP, 
motor-driven, center-gear reciprocating 
compressors for railway and industrial 
service are described in folder GEA- 
941A.—General Electric Company, 
Schenectady, N. Y. 


(34) Inpustr1AL ELevators—Bulle- 
tin 91F illustrating and describing the 
Revolvator line of “Stationary Elevat- 
ors, self-contained and portable,” is 
now ready for distribution—The Re- 
volvator Company, 336-352 Garfield 
Ave., Jersey City, N. J. 


(35) Atr Heater—A recent folder 
describes the new Oval Tube air heater 
for preheating combustion air, indus- 
trial heating, drying and other air- 
conditioning requirements.—Shaw-Per- 
kins Manufacturing Company, Pitts- 
burgh, Pa. 


(36) INVENTORY EquipMENT—An in- 
teresting 32 page booklet entitled “How 
to Take Inventory in a Manufacturing 
Plant” is being offered free to our 
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This booklet deals with all 
phases of inventory—and gives some 
very excellent pointers on proper prep- 
aration, counting, checking, extending, 
etc.—Barrett-Bindery Company, 1328 
W. Monroe St., Chicago, IIl. 


readers. 


(37) ApyusTaBLe INsErts—T hese 
inserts were designed for use in con- 
crete work where it is desired to mount 
machinery or other equipment to floors, 
walls or ceilings. It is explained and 
illustrated in folder 20383.—Westing- 
house Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa. 


(38) Hann Pump—A new circular 
illustrates and describes a fireproof, 
vapor-proof hand pump for transfer- 
ring with safety and convenience, 
highly volatile and explosive liquids.— 
Geo. D. Roper Corporation, Rockford, 
Til. 


(39) ConpuLtet—A folder describing 
and illustrating in detail the new 
Obround Condulet with the Wedge-nut 
fastener is now ready for distribution. 
—Crouse-Hinds Company, Syracuse, 
N.Y. 


(40) Arc Wetp1inc—There has re- 
vently been published a supplement to 
the 160 page textbook, “Arc Welding 
—The New Age in Iron & Steel.” This 
32 page book is entitled “How to Begin 
the Application of Arc Welding in 
Production Manufacturing.” The bulk 
of the text is devoted to the redesign 
of machinery and the principles in- 
volved are set forth in such a manner 
that no designer can fail to find the 
text helpful—Lincoln Electric Com- 
pany, Coit Rd. & Kirby Ave., Cleve- 
land, Ohio. 


(41) TRAMRAIL CARRIERS—A recent 
folder contains several interesting pho- 
tographs of the Cleveland Tramrail 
Carrier System in use in widely diver- 
gent industries—Cleveland Electric 
Tramrail Division of the Cleveland 
Crane & Engineering Company, Wick- 
liffe, Ohio. 


(42) ResistTANCE WIRE—A new wire 
catalog R-28 is now off the press and 
ready for distribution. This catalog 
replaces R-26 and is full of photo- 
graphs, descriptions, tables and techni- 
cal data fully describing the Driver- 
Harris alloys—Driver-Harris Com- 
pany, Harrison, N. J. 


(43) Bett Drives—A handbook of 
small belt drives, recently issued dis- 
cusses the use of belts of rubber and 
cord fabric for power transmission, 
with special reference to the applica- 
tion of V-belts to short center and high 
speed drives. Engineering data are 
given for use in designing the V-belt 
drives and numerous illustrations show 
Gilmer belts on a wide variety of ma- 
chines.—L. H. Gilmer Company, Phila- 
delphia, Pa. 


(44) Rotter CHarns—Application 
of Diamond roller chain in the lumber 
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and woodworking industries are well 
presented in a new booklet, “Reducing 
Drive Costs in the Lumber and Wood- 
working Industries.” Its adaptability 
for high speed is explained in an in- 
teresting discussion of heat treatments 
and sprocket teeth which has not been 
included in previous material—Dia- 
mond Chain & Manufacturing Com- 
pany, Indianapolis, Ind. 


(45) Circuit Breakers.—F older 
GEA-1057 illustrates fully, type FK- 
12B oil circuit breakers, single, dou- 
ble, and triple pole for 4500 volts-1500 
amp. with an interrupting capacity of 
approximately 30,000 Kva.—General 
Electric Company, Schenectady, N. Y. 


(46) Arc We.tpinc—“Electric Arc 
Welding with Alternating Current” is 
the title of a recent booklet written 
partly to indicate to those not at pres- 
ent using electric arc welding, a few 
of the thousands of profitable ways in 
which others are using this process.— 
Martindale Electric Company, 1260 W. 
4th St., Cleveland, Ohio. 


(47) Morors—Bulletin No. 158 cov- 
ers small vertical motors of all types 
in ratings of % to 1% hp. As illus- 
trated by diagrams in this bulletin, an 
unique feature of these motors is that 
they all have the same flange or lug 
dimensions, making it possible for 
manufacturers and users of small 
motor driven machinery to interchange 
motors of different types and ratings 
on the same mounting dimensions.— 
Wagner Electric Corporation, 6400 
Plymouth Ave., St. Louis, Mo. 


(48) Repucinc Gear—A circular 
has been issued recently describing the 
most recent addition to this line of 
speed reducing gears. This unit, 
known as WHS No. 40, has a ratio of 
100-1 to 500-1—Winfield H. Smith, 
Inc., Springville, N. Y. 


(49) Line Contacts—Line contacts 
for group-operated outdoor disconnect- 
ing switches are described and illus- 
trated in folder GEA-1062.—General 
Electric Company, Schenectady, N. Y. 


(50) Tramrait SysteEms—An over 
head carrying system designed espe- 
cially for transporting tote boxes is de- 
scribed and illustrated in a recently 
issued folder.—Cleveland Electric 
Tramrail Division of the Cleveland 
Crane and Engineering Company, 
Wickliffe, Ohio. 


(51) SyncHronous CoNDENSERS— 
Folder No. L. 20369 contains a detailed 
description of the construction of 
Westinghouse synchronous condensers 
for the improvement of power factor. 
—Westinghouse Electric and Manufac- 
turing Company, East Pittsburg, Pa. 


(52) CLEANING SOLUTION—A recent- 
ly issued booklet ‘“Houghto-Clean” 
contains a brief outline describing the 
use of the “Houghto-Clean” series of 
cleaning material for general cleaning 
in hotels, office buildings, restaurants, 
cafeterias, meat packing plants, can- 


108 





neries, bottling works, dairies, news- 
paper and printing establishments, 
paper mills, engine rooms, and other 
parts of industrial and commercial 
establishments——E. F. Houghton & 
Company, Philadelphia, Pa. 


(53) Matertats Hanptinc—Bulle- 
tins 83 E and F, illustrate and describe 
the following Revolvator equipment; 
electrically arc-welded platforms, dou- 
ble channel uprights and equalizing 
channel rollers—Revolvator Company, 
Nh Garfield Ave., Jersey City, 








Forthcoming 


Meetings 


American Society of Mechanical Engineers. 
Wood Industries Division Meeting, Engineering 
Societies Building, 29 W. 39th St.. New York 
City, 8:00 P. M., Feb. 26. 


National Fire Protection Asseciation. Elec- 
trical Committee, Auditorium, Consolidated Gas 
Company, 130 E. 15th St., New York City, 
Feb. 18, 19, 20, 1929. This will be an important 
meeting dealing with suggestions for revisions 
of various portions of the National Electrical 
Code. Robert S. Moulton, Technical Secretary, 
60 Batterymarch St., Boston, Mass. 


American Institute of Electrical Engineers— 
Regional meeting, Cincinnati, March 20-22. F. 
L. Hutchinson, secretary, 33 West 39th St., New 
York City. 

Midwest Power Conference—Chicago, IIl., Feb. 
12-16. G. E. Pfisterer, 53 W. Jackson Blvd., 
Chicago, Ill. 

Electric Hoist Manufacturers’ Association— 
Twelfth annual meeting, March 14, Hotel Mc- 
Alpin, New York City. E. D. Tolles, secretary. 
160 Broadway, New York City. 


Association of Iron and Steel Electrical Engi- 
neers—Iron and Steel Exposition. (The Power 
Show of the Iron and Steel Industry) Wm. 
Penn Hotel, Pittsburgh, Pa., June 17-21, inclu- 
sive. Inquiries for booth reservations address 
J. F. Kelly, Managing Director, Empire Bldg., 
Pittsburgh, Pa. 








Industrial 


Truck Association 
Now Organized 


NNOUNCEMENT has been made 
of the formation of the In- 
dustrial Truck Association, composed 
of manufacturers of electric industrial 
trucks, tractors, storage batteries, and 
accessory equipment. The Association 
is a development of the co-operative 
sales promotion activity which these 
manufacturers have conducted for the 
past three years through The Society 
for Electric Development, Incorporated. 
Supported by initial membership 
from fourteen companies, the Indus- 
trial Truck Association has been or- 
ganized in the interest of co-operative 
sales promotion, and has for its pur- 
pose the broadening of present markets, 
education of the public, and the solu- 
tion of the material handling problems 
by the use of mechanical equipment. 
The founders of the association also 
see in this co-operative effort an 
opportunity for further simplification 
and standardization of their product 
and a free exchange of statistical in- 
formation which characterizes the 
successful business of today. 








The board of directors is comprised 
of the following: President—M. S. 
Towson, President Elwell-Parker Elec- 
tric Co., Cleveland, Vice-President— 
E. J. Bartlett, President Baker-Raulang 
Co., Cleveland, Vice-President—W. C. 
Allen, President Yale & Towne Manu- 
facturing Co., Stamford, Conn., Treas- 
urer—G. A. Freeman, President 
Automatic Transportation Co., Inc., 
Buffalo, N. Y. The new association 
headquarters are located at 52 Vander- 
bilt Avenue, New York City. C. B. 
Crockett has been retained as secretary 
in charge of the staff operation. 





Cutler-Hammer Com- 


panies Change Name 


NNOUNCEMENT has been made 
of a change in the name of the 
Cutler-Hammer Manufacturing Com- 
pany, Milwaukee, Wis., manufacturers 
of electric motor control, wiring de- 
vices and allied lines. The present 
name of the company will be Cutler- 
Hammer, Inc. In the change from a 
Wisconsin to a Delaware corporation, 
the Cutler-Hammer Manufacturing 
Company, Milwaukee, The Cream City 
Foundry Company, Milwaukee, Wis., 
and Cutler-Hammer Manufacturing 
Company, New York, N. Y., are united 
under one name. 





Chicago 
Electrical Maintenance 
Men Hold Dinner 


EVENTY-FIVE per cent of all the 

the drives in use today are elec- 
trified, said R. H. Rodgers of the 
Industrial Engineering department of 
the General Electric Company. Mr. 
Rodgers was guest speaker at the din- 
ner given to the members of the 
Electrical Maintenance Engineers As- 
sociation by the Chicago Electric 
Association at the Palmer House Jan. 
24. This celebrated the third year of 
the Association’s activities. 

In his address, he stated that 50 per 
cent of all power used is purchased in 
the form of electrical energy whereas 
but 25 per cent is generated in indus- 
trial plants. He further added, that 
of the 50 billion kw. hrs. purchased in 
1928, 25 billion were home made, suf- 
ficient to operate a 1000-hp. motor 9000 
years. 

In his address of welcome Mr. W. L. 
McCaslin, president, described this 
association which is sponsored by the 
Electric Association, as an organization 
with an unlimited membership, without 
dues, conducted by duly elected officers 
for the benefit of maintenance men in 
industry. Monthly meetings are held 
throughout the year and discussion of 
the open-forum type take place on sub- 
jects with which maintenance men are 
vitally concerned. During the past few 
months, synchronous motors, power 
factor correction and other topics re- 
lating to the services and production 
were discussed at length. 
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